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PARENTS’ AND CHILDREN'S ORAL LANGUAGE USE  













Children learn much about language through interactions with their parents. Ample 
empirical evidence demonstrates important correlational and predictive relations between 
parents’ linguistic input and young children’s oral language development and achievement.  
Research suggests that various aspects of parents’ language differs by linguistic context. 
However, there is relatively little research on parent-child language interactions during one 
increasingly prevalent linguistic context: digital game play. The present study addressed this gap 
in the literature, investigating parent and child vocabulary during three different play contexts: 





Forty-three parents and their 3- to 4-year-old children were audio recorded in a quiet 
room at the child’s preschool while playing together. Parent-child dyads played with each other 
in each context for no more than 10 minutes each. In addition, all participants were administered 
a receptive (Peabody Picture Vocabulary Test, 4th Ed) and an expressive (Expressive Vocabulary 
Test, 2nd Ed) vocabulary measure. Parents were also asked to complete a demographic survey 
which included questions about their typical game playing activity with their children.  
The results contribute three important findings to the literature.  First, parents reported 
spending more time in free play with their children, followed by digital games, and then board 
games.  Second, both parents and children produced longer utterances during the board game, 
followed by free play, and then the digital game.  Third, children’s vocabulary output during 
game play was related to the child’s age and the parents’ education level. Implications and future 
directions for researchers regarding parents’ and children’s language use during different 










INDEX WORDS: vocabulary, parent-child interaction, play, oral language, preschool, matching 





PARENTS’ AND CHILDREN'S ORAL LANGUAGE USE  









Presented in Partial Fulfillment of Requirements for the 
Degree of 




the Department of Learning Sciences 
in 
the College of Education and Human Development 












































I would like to thank Drs. Daphne Greenberg and Nicole Patton-Terry for their time, 
support, encouragement, and the many, many life lessons they taught me throughout my 
academic career. You two have played a critical role in shaping the person I am today. I would 
also like to thank Dr. Rihanna Mason for providing me assistants to help me transcribe my audio 
files. I owe a big thanks to Alvin Glymph and Maria Fabrotta for their aid in the transcriptions. 
I would also like to thank my wife Dr. Jessica Erin Brown for her patience, strength, and 
love during my time as a graduate student. Lastly, I would like to thank my son Hobbes for just 





















TABLE OF CONTENTS 
 
      Page 
LIST OF TABLES ....................................................................................................................... iv 
ABBREVIATIONS ..................................................................................................................... vii 
 
Chapter 
 1  STATEMENT OF THE PROBLEM ...................................................................1 
 
 2 REVIEW OF THE LITERATURE ...................................................................16 
 
 3 METHODOLOGY ..............................................................................................41 
 
 4 RESULTS .............................................................................................................49 
 

























LIST OF TABLES 
Table 1. Parent and Child Performance on the Standardized Measures ....................................... 49 
Table 2. Frequency of Game Play ................................................................................................. 50 
Table 3. Parent-Child Play Time in Each Play Context................................................................ 51 
Table 4. Means for Quality, Quantity, and Sophistication of Language in Each Play Context ... 53 
Table 5. T-Tests for Differences in Parent-Child Interactions in Game Contexts By Child Gender
....................................................................................................................................................... 55 
Table 6. T-Tests for Differences in Parent-Child Interactions in Game Contexts By Child Age 57 
Table 7. T-Tests for Differences in Parent-Child Interactions in Game Contexts By Parent 
Education Level ............................................................................................................................ 59 
Table 8. T-Tests for Differences in Parent-Child Interactions in Game Contexts By Parent PPVT-
IV Score ........................................................................................................................................ 61 
Table 9. T-Tests for Differences in Parent-Child Interactions in Game Contexts By Parent EVT-
II Score .......................................................................................................................................... 62 
Table 10. T-Tests for Differences in Parent-Child Interactions in Game Contexts By Child 
PPVT-IV Score ............................................................................................................................. 64 
Table 11. Partial Correlations Among Parent and Child Vocabulary Measures During Free Play, 
Controlling for Child’s Age .......................................................................................................... 68 
Table 12. Partial Correlations Among Parent and Child Vocabulary Measures During Board 
Game Play, Controlling for Child’s Age ...................................................................................... 70 
Table 13. Partial Correlations Among Parent and Child Vocabulary Measures During Digital 






Table 14. F-Tests for Parents’ and Children’s Oral Vocabulary Knowledge and Use During Free 
Play ............................................................................................................................................... 75 
Table 15. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s TNW During Free Play as the Dependent Variable .................................................... 76 
Table 16. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s NDW During Free Play as the Dependent Variable ................................................... 77 
Table 17. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s TTR During Free Play as the Dependent Variable ..................................................... 78 
Table 18. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s NRW During Free Play as the Dependent Variable ................................................... 79 
Table 19. F-Tests for Parents’ and Children’s Oral Vocabulary Knowledge and Use During the 
Board Game .................................................................................................................................. 80 
Table 20. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s TNW During the Board Game as the Dependent Variable ......................................... 81 
Table 21. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s NDW During the Board Game as the Dependent Variable ........................................ 82 
Table 22. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s TTR During the Board Game as the Dependent Variable .......................................... 83 
Table 23. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s NRW During the Board Game as the Dependent Variable ........................................ 84 
Table 24. F-Tests for Parents’ and Children’s Oral Vocabulary Knowledge and Use During the 






Table 25. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s TNW During the Digital Game as the Dependent Variable ....................................... 86 
Table 26. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s NDW During the Digital Game as the Dependent Variable ....................................... 87 
Table 27. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 
Children’s TTR During the Digital Game as the Dependent Variable ......................................... 88 
Table 28. Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with 



























EVT Expressive Vocabulary Test 
MLU  Mean Length of Utterance 
NDW Number of Different Words 
NICHD National Institute of Child Health and Human Development Early Child 
Care Research Network 
NELP National Early Literacy Panel 
NRP National Reading Panel 
NRW Number of Rare Words 
SES Socioeconomic Status 
PPVT Peabody Picture Vocabulary Test 
TNW Total Number of Words 

















STATEMENT OF THE PROBLEM 
As their first teachers, parents and caregivers greatly influence young children’s oral 
language skills (Bornstein, 1995; Hart & Risley, 1995; Tamis-LeMonda, Bornstein, & 
Baumwell, 2001). Thus, it is not surprising that the role parents play in children’s oral language 
development has been the focus of considerable research (see meta-analysis by Roberts & 
Kaiser, 2011). There is ample empirical evidence demonstrating the importance of oral language 
to academic success in school, including reading, writing, and math (Cain, Catts, Hogan, & 
Lomax, 2015; Hammer, Lawrence, & Maccio, 2007; Hart & Risley, 1995; Mushin, Gardner, & 
Munro, 2013; National Early Literacy Panel [NELP], 2008; National Institute of Child Health 
and Human Development [NICHD] Early Child Care Research Network, 2005; Scarborough, 
2001; Scarborough, 2005; Spencer & Petersen, 2018). Therefore, investigations of parent-child 
interactions are critically important to understanding the conditions that promote healthy 
language development and learning in young children.  
One aspect of oral language that has received considerable attention in the research 
literature is vocabulary, in particular because of mounting empirical evidence not only of 
predictive relations between children’s early vocabulary knowledge and later academic 
achievement (Hart & Risley, 1995; NICHD Early Child Care Research Network, 2005; Roth, 
Speece, & Cooper, 2002), but also of vocabulary’s malleability in supportive learning 
environments at home and at school (Beck & McKeown, 2007; Conner, Kelly-Vance, Ryalls, & 
Friehe, 2014; Martini & Senechal, 2012).  At home, parents teach their children new vocabulary 
knowledge directly and indirectly. Parents may engage in direct instruction by providing 






structured format (e.g., Flynn, Marquis, Paquet, Peeke, & Aubry, 2012; Senechal, LeFevre, 
Thomas, & Daley, 1998; Martini & Senechal, 2012). For example, a parent may point to a ball 
and say to their toddler-aged child, “That’s a ball.  Say ball.” In contrast, indirect instruction 
occurs during conversational exchanges between parents and their children (Cartmill, Armstrong, 
Gleitman, Goldin-Meadow, Medina, & Trueswell, 2013; Senechal, et al., 1998).  For example, a 
parent may be playing soccer with their toddler-aged child and say, “Let’s go kick the ball.”  
Much of children’s early vocabulary knowledge is acquired indirectly, through play, shared 
reading, storytelling, singing, and everyday conversations (Cartmill et al., 2013; Manz, 
Eisenberg, Gernhard, Faison, Laracy, Ridgard, & Pinho, 2017; Neuman, Hood, & Ford, 2013; 
Pan, Rowe, Singer, & Snow, 2005; Stockall & Dennis, 2013). However, both the quantity and 
quality of language parents use varies by context (Beals, 1997; Crain-Thorson, Dahlin, & 
Powell, 2001; Evans, Shaw, & Bell, 2000; Kaefer, Neuman, & Pinkham, 2015; Korat, 2009; 
NELP, 2008; Senechal et al., 1998). For example, researchers have found that parents speak 
more words in some contexts (e.g., shared reading) compared to others (e.g., reminiscing about 
shared experiences, playing with toys) (Crain-Thorson et al., 2001; Korat 2009; Sosa, 2015; 
Pinkham, Kaefer, & Neuman, 2011; Senechal & LeFevre, 2002).  
Meanwhile, technological advances have resulted in the proliferation of electronic and 
digital games for young children. Here, the term “digital game” is used to refer to interactive 
activities that provide user feedback and are played on a computer, cell phone, tablet, or other 
digital device (Clark, Tanner-Smith, & Killingsworth, 2016). Digital game play with young 
children is increasing rapidly (The NPD Group, Inc., 2013).  Yet, little is known about parent-
child interactions in these game playing contexts, how parent or child language in these contexts 






in these contexts may be related to children’s language outcomes. Therefore, the purpose of the 
present study was to examine the quality and quantity of parent-child interactions while playing 
together in three different game contexts.  Specifically, we examined the characteristics of parent 
and child vocabulary use in a digital game playing context, as well as two more traditional game 
play contexts for young children: free play and a board game.  Second, we examined the 
relations between parents’ and children’s vocabulary use in these contexts and on standardized 
measures of vocabulary achievement.  
Parents’ Language Interactions with Young Children 
Children learn much about language from their interactions with their parents, both 
formally and informally through play. Formal oral language instruction includes activities that 
directly teach oral language skills such as sounding out words and teaching word meanings. As 
an example of formal teaching through play, a parent may present a child with a ball. The parent 
may motion toward the ball then say “This is a ball! Can you say ‘ball?’”, and repeat this 
process until the child can orally produce the word ‘ball.’ Informal oral language instruction 
includes activities where a parent gets their child to attend to different words or objects in the 
environment. As an example of informal teaching through play, parents may move a toy truck 
toward a child and say, “This truck is driving to you!” Through repeated oral presentations such 
as that, a child may then learn and produce that the name of the object. 
Researchers have found that parent linguistic input, both in terms of quality and quantity 
of language, is related to young children learning to build oral language skills. One way that 
quality of language has been represented is by a ratio of the number of different words (NDW) 
spoken to the total number of words (TNW) spoken in conversations (Pinkham, et al., 2011; 






quality of language produced by parents in conversations with their children and children’s oral 
language skills (Beals 1997; Hoff & Naigles, 2002; Pinkham et al., 2011; Rowe, 2012). For 
example, Rowe (2012) videotaped parents interacting with their 3- to 5-year-old children in their 
homes. Parents in this study were not provided any toys or books for this study and they were 
told to interact with their child as they normally would at home. The researcher found that the 
NDW that a parent spoke to their child was significantly positively related to children’s 
performance on the Peabody Picture Vocabulary Test – Third Edition (PPVT-III; Dunn & Dunn, 
1997).      
Quantity of language is typically represented by the TNW spoken during interactions, 
regardless of word repetition (Rowe, 2012). Researchers have found that the TNW that parents 
say during interactions with their young children is significantly and positively related to their 
children’s overall language skills (Hirsh-Pasek et al., 2015; Huttenlocher, Haight, Bryk, Seltzer, 
& Lyons, 1991; Rowe, 2012; Tamis-LeMonda et al., 2001). For example, Hirsh-Pasek et al. 
(2015) asked mothers to engage in shared reading and play with a variety of toys with their 2-
year-old children. The researchers found that the TNW of mothers during reading and playing 
with toys were significantly positively correlated with children’s scores on the Reynell 
Developmental Language Scales (Reynell, 1991), a standardized oral language measure. 
In many studies, both language quantity and language quality are captured with measures 
of oral vocabulary knowledge.  Oral vocabulary is typically thought of as receptive and 
expressive vocabulary (NELP, 2008).  The NELP (2008) defines receptive vocabulary as the 
words that we hear orally and our ability to understand what those words mean when we hear 
them. Expressive vocabulary is the ability to produce spoken words to convey meaning (NELP, 






Children typically speak their first words between 12 and 18 months old (Berk, 2007). 
Children’s receptive vocabularies are typically larger than their expressive vocabularies, and this 
pattern can be seen throughout the lifespan (Brysbart, Stevens, Mandera, & Keuleers, 2016; 
McDaniel, Yoder, Woynaroski, & Watson, 2018). It is estimated that children can produce a 
vocabulary of about 300 words by the time they are 3 years old (Berk, 2007). By the time 
children are 4 years old, in terms of receptive vocabulary, children should have an understanding 
of common words that are opposites of one another (e.g., hot and cold, soft and hard, stop and 
go) (Phillips & Pexman, 2015). Four-year-old children should also be able to produce about 1100 
words and can start to tell short stories of their own, using sentences of up to 4 words long 
(Brown, 1973; Hart & Risley, 1995). Prior to school age, children pick up many novel words and 
will attempt to use them on their own. Additionally, children can listen and understand simple 
stories, and can answer simple “Who?,” “What?,” and “Where?” questions and take simple 
instructions (e.g., “put the toy in the box”) from both parents and others (Berk, 2007). By the age 
of 4, children should also be able to point to pictures of common items, figures, and animals and 
name them easily. When they reach preschool, children’s speech should be mostly fluent such 
that individuals other than parents and caregivers can understand what the child is trying to 
convey (Bowen, 1998). Beyond 4 years old, researchers suggest that children form connections 
between words that have similar meanings and learn how to use them in novel situations to 
continue building their own vocabularies (Karmiloff & Karmiloff-Smith, 2001). 
While many factors are associated with children’s oral vocabulary skills and knowledge, 
considerable research has focused on three factors: age, gender, and parent education. Children’s 
expressive and receptive oral vocabularies grow rapidly in early childhood (Ebert, Lockl, 






Morrison, 2009; Smith, Brooks-Gunn, & Klebanov, 1997). For example, by 3 years old children 
know approximately 300 words, and by 4 years old, they know 1100 words (Berk, 2007; Brown, 
1973; Fenson, Dale, Reznick, Bates, Thal, & Pethick, 1994; Hart & Risley, 1995). Meanwhile, 
findings from research on the relation between gender and oral vocabulary are mixed, with some 
researchers finding no significant gender differences in oral vocabulary knowledge (e.g., 
Matthews et al., 2009) and others finding significant gender differences (e.g., Bornstein & 
Hayes, 1998; Fenson et al., 1994; Hayiou-Thomas, Dale, & Plomin, 2012). Finally, research 
suggests that children’s oral vocabulary knowledge is related to their parents’ educational 
experiences. For example, researchers have found that parents with higher education levels tend 
to use more words and use more different words while talking with their young children (Hoff-
Ginsberg, 1998; Tracey & Young, 2002). Since relations between these factors and oral 
vocabulary are often observed, it is important to consider each while investigating variation in 
children’s oral vocabulary skills. 
Researchers often focus on oral vocabulary when investigating language use in parent-
child interactions for three reasons.  First, researchers have found that parents’ language use is 
predictive of their children’s vocabulary knowledge. Hart and Risley (1995) found a significant 
positive relationship between the TNW mothers spoke to their young children and children’s 
vocabulary knowledge. Roberts and Kaiser (2011) conducted a meta-analysis of longitudinal 
studies that investigated quantity of parent vocabulary during conversations with their 3- to 5- 
year-old children. Only studies that conducted language interventions with parents were included 
in this meta-analysis. Overall, they found that children of parents who were part of the language 
intervention group in each study performed significantly better than their peers on tasks of 






Second, parent vocabulary use is malleable, in that it can change depending upon 
different factors during direct vs indirect teaching (Leech, Wei, Harring, & Rowe, 2018; Korat, 
2009; Mol, Bus, deJong, & Smeets, 2008; Puglisi, Hulme, Hamilton, & Snowling, 2017; Suskind 
et al., 2016).  There have been many parent language interventions conducted in which parents 
are instructed on different techniques with which they converse with their young children. For 
example, Suskind et al. (2016) used a computer program to instruct parents on how to more 
effectively communicate with their 2- to 3-year-old children in a variety of contexts in the home 
(e.g., shared reading, watching television, and teaching numbers). In this study, parents in the 
intervention group watched videos that modeled language behavior during these different 
contexts. Parents were audio recorded in the home for 10 hours once a week while they 
conversed with their children. The recordings continued each week for 8 weeks. Parents who 
were in the intervention group spoke more TNW at the end of the study compared to the 
beginning of the study with their children. In other words, parent language with children may 
change if parents are provided with strategies to more effectively communicate with their 
children.  
Third, parent oral language use with their children is authentic, in that parents can model 
how language is used appropriately in different contexts (e.g., how language is used at school 
compared to how language is used at home) (O’Neill, 2007). Parents pass on oral vocabulary 
knowledge to their young children, both directly and indirectly, in different contexts.  One 
typical context is play. Communication during play may expose children to new and different 
vocabulary that they might not otherwise have access to (Hall, 2000, Smith, 2010; Vogt, Hauser, 






communicate with their young children include playing with: toys (both electronic and non-
electronic), board games, and digital games (Pinkham et al., 2011; Sosa, 2015; Vogt et al., 2018).   
Researchers have found significant positive correlations between parents’ quantity and 
quality of language in different play contexts and their children’s vocabulary knowledge 
(Cristofaro & Tamis-LeMonda, 2011; Hoff & Naigles, 2002; Huttenlocher et al., 1991; Rowe, 
2012; Pan et al., 2005). For example, Cristofaro and Tamis-LeMonda (2011) investigated parent-
child interactions while playing and children’s language outcomes at 36 and 60 months old. They 
found that children of mothers who produced higher quantity of language and used a higher 
quality of language during the play contexts with their children performed better on the PPVT-III 
at 36 months and the Woodcock-Johnson: Letter-Word Identification subtest (Woodcock & 
Johnson, 1989) at 60 months. In a similar study, Rowe (2012) investigated parents’ quantity and 
quality of language input while engaging in a variety of activities with their children in their 
home at 18, 30, 42, and 54 months old children. The researcher found significant positive 
correlations between parents’ TNW, NDW spoken, and performance on the PPVT-III (Dunn & 
Dunn, 1997). 
Context and Parent-Child Interactions 
Context plays an important role in the way parents communicate with their children 
(Cartmill et al., 2013; Frank, Tenenbaum, & Fernald, 2012; Hoff, 2006; Rowe, 2012; Stich, 
Girolametto, Johnson, Cleave, & Chen, 2015). Researchers have found that the activities that 
parents engage in with their young children are predictive of children’s oral language 
achievement (Cartmill et al., 2013; Hirsh-Pasek et al., 2015; Rowe, 2012; Storch & Whitehurst, 
2002).  There is a large body of research indicating that parents’ oral language behaviors vary 






reminiscing about shared experiences, and shared reading (Crain-Thorson, Dahlin, & Powell, 
2001; Pinkham et al., 2011; Raikes, et al., 2006; Sosa, 2015; Weizman & Snow, 2001).  
Crain-Thorson and colleagues (2001) compared aspects of parents’ speech with their 3- 
to 4-year-old children during three contexts: shared book reading, reminiscing about a family get 
together, and free play with toys. Overall, parents produced a higher quantity of language, longer 
mean length of utterances (MLU), higher number of rare words (NRW), and spoke more NDW 
during the shared book reading context than during the other two contexts. The finding that 
parents generally use more overall language and more varied language during shared book 
reading compared to other contexts has been replicated in other studies that have looked at 
different contexts of parent-child interactions, comparing shared reading to playing with 
electronic toys and watching television together (Korat, 2009; Sosa, 2015; Stich et al., 2015; 
Zimmerman, Christakis, & Meltzoff, 2007). However, Crain-Thorson and colleagues (2001) also 
found that while parents spoke more and used more diverse language with their children during 
shared book reading, children produced the highest quantity of language during the play context 
and had longer MLU in the reminiscing context. One reason why children may not produce as 
many words during shared reading when compared to free play is that parents may not allow 
their children time to respond or comment on what is being read to them during shared reading. 
During shared reading, children may be exposed to a larger number of words from their parents, 
but children are not given as much of a chance to practice the new words and phrases compared 
to the other contexts. In fact, Crain-Thorson et al. (2001) also found that the ratio of parent-child 
speech was closest to 1.0 during the free play context. In other words, parents produced roughly 
the same TNW and MLU that their children did during free play. Other researchers have found 






Eklund, & Lyytinen, 2003). One conclusion may be that shared reading is the best context that 
parents can teach new words to young children. Books may include printed words, which parents 
may use when talking with their children about the text. However, other contexts, like free play, 
may provide children with more opportunities to use newly discovered words.  
Findings from studies with shared book reading suggest that different contexts may 
present parents with different levels of support to aid them in verbally interacting with their child 
within that context. For example, Pinkham and colleagues (2011) asked parents and children to 
play a board game in which parents described a picture to their child and the child was asked to 
point to a picture that matched the description. The authors believed parents’ descriptions of 
pictures to be conceptually challenging for young children because the speech had been 
decontextualized such that it may be more difficult for the child to understand. The researchers 
found that the TNW and NRW that parents used during the board game both predicted children’s 
vocabulary scores on the PPVT-III (Dunn & Dunn, 1997).  
 Another context in which parent-child interactions have been explored is shared 
reminiscing of experiences, in which parents and children discuss activities they both had 
engaged in together previously (Crain-Thoreson et al., 2001; Goldberg, 2016; Leyva, Reese, 
Grolnick, & Price, 2008). Only three studies were found that investigate parent-child interactions 
during reminiscing of shared experiences. The above-mentioned Crain-Thoreson et al. (2001) 
study compared shared reminiscing of a previous family get together with free play and shared 
reading. The researchers found that parents and children used more quantity of language during 
the free play and shared reading contexts, but parents repeated more words during the shared 
reminiscing context compared to the other two contexts. Young children may learn new 






However, the researchers did not find a significant correlation between parents’ language use 
during the reminiscing of shared experiences and children’s performance on the PPVT-R (Dunn 
& Dunn, 1981).  In a similar study, Goldberg (2016) compared parent-child interactions between 
shared reading and shared reminiscing. The researcher found that parents produced a similar 
quality of language during both contexts, and children produced a higher quantity of language 
during the shared reminiscing context. However, the results indicated that parent language use 
during both contexts was not related to their children’s performance on standardized vocabulary 
measures.  
Parent-Child Interactions During Digital Game Play 
 There are a growing number of digital games available on the market for parents and 
children to access on their cell phones and computers, many of which are free to use. Since many 
parents own smartphones, many games for children are available for free, and many free games 
are labeled as educational games, parents may be inclined to play these free digital games with 
their young children (Pew Research Center, 2018). In recent studies, parents have reported that 
their 2 years old children spend more than an hour a day using smartphones or computer tablets 
(Radesky, Silverstein, Zuckerman, & Christakis, 2014; Rideout, 2013).  
 With the abundance of free educational games to play, it is important to investigate how 
parents and children interact while playing digital games together. Because the use of digital 
media has become more widespread, researchers are concerned about the quantity and quality of 
digital media presented to young children. Researchers have found that 6-month-old infants who 
were exposed to more screen time performed worse on language development tasks than their 






Fierman, Brokmeyer, & Mendelsohnn, 2010). Researchers have also found that the material that 
children are exposed to may have an impact on children’s learning outcomes. Researchers have 
found that prekindergarten and kindergarten children who played puzzle- and art-focused digital 
games performed worse on phonics tasks than their peers who played literacy-focused digital 
games after 8 weeks of play (Schmitt, Hurwitz, Duel, & Linebarger, 2018). 
 In addition to the amount and quality of digital media itself, some researchers have 
investigated parent-child interactions during shared digital media use. Krcmar and Cingel (2014) 
compared parent-child interactions while reading a traditional paper book and an electronic book 
and found that parents asked their 2- to 5-year-old children more questions related to the book’s 
contents while reading the traditional book. The researchers also found that parents often talked 
to their children about things other than the book’s contents while reading the electronic book, 
and children did not comprehend the story in the electronic book as well as they did the paper 
book. The researchers suggested that in order to successfully teach language to their young 
children using electronic books, parents will need to guide their children to attend to the content 
on the screen. Parental guidance during shared electronic book reading has been suggested by 
other researchers (Nelson, Welsh, Camarata, Tjus, & Heimann, 2001). In addition to shared 
reading using electronic books, researchers have found that toddlers who watched videos with 
their parents attended to the videos for longer periods of time and produced more vocalizations 
when parents drew the child’s attention to specific items on the screen (Barr, Zack, Garcia, & 
Muentener, 2008).  
 One aspect of digital media that has received relatively less attention is the use of digital 
games with young children. Despite the widespread use of digital games, there is little research 






language skills. Researchers have found that preschool aged children can learn from digital 
material that includes structured educational components (Fisch, 2016; Schmitt et al., 2018). 
Additionally, a growing number of children’s books, games, and educational materials are now 
available in a digital format (Guernsey & Levine, 2015). While researchers have found 
significant positive relationships between parent-child language use and children’s vocabulary 
knowledge while using non-digital devices (Cartmill et al., 2013; Hirsh-Pasek et al., 2015; Rowe, 
2012), it follows that parents can facilitate their children’s vocabulary learning by interacting 
with their children using digital media as well.  
Purpose of the Study 
The present study aims to fill some of the gaps in the literature regarding parent-child 
interactions during different play contexts and oral vocabulary knowledge. Studies that have 
investigated parent-child interactions in different contexts have not included direct measures of 
parents’ receptive and expressive vocabulary knowledge. Moreover, there are no studies that 
have investigated parent-child communication in the context of playing digital games. As 
technology advances and access to technology becomes more widespread, families may spend 
more time playing games together on their phones and tablets, introducing a very different 
context in which parents can communicate with their children.  Given the significant associations 
seen between children’s oral vocabulary and their parents’ oral language behaviors, important 
findings may emerge about these relations if both children’s and parents’ oral vocabulary skills 
were explored directly and simultaneously in specific language contexts.   
The current study investigates parent and child vocabulary during three different play 
contexts: free play with toys, a board game, and a digital game. Specifically, this study addresses 






1) Are there differences in oral vocabulary used by parents and their children in 
three different play contexts: free play with toys, a board game, and a digital 
game?  
a. Are there differences in parent and child language output during each play 
context based on child gender? 
b. Are there differences in parent and child language output during each play 
context based on child age?  
c. Are there differences in parent and child language output during each play 
context based on parent education? 
d. Are there differences in parent and child language output during each play 
context based on parent performance on the standardized vocabulary 
measures? 
e. Are there differences in parent and child language output during each play 
context based on child performance on the standardized vocabulary measures? 
2) After accounting for children’s age, children’s oral vocabulary knowledge (i.e., 
Expressive Vocabulary Test-2 (EVT-II) and PPVT-IV)), and parents’ 
education levels, what characteristics of parents’ oral vocabulary knowledge, 
quantity of language (TNW), quality of language (TTR and NDW), and 
sophisticated language (MLU, NRW) explain significant variance in children’s 
oral vocabulary use? 
In order to answer these research questions, both parents and children were administered 
a receptive vocabulary measure (PPVT-IV; Dunn & Dunn, 2007) and an expressive vocabulary 






asking questions regarding age and gender of child and education level of the parent. Parents and 
children were administered each of the standardized measures separately in a quiet room at the 
child’s school. Once parents and children had completed the standardized measures and the 
parent had completed the survey, they were asked to play in three different play contexts with 
their child: free play with toys, a board game, and a digital game. Parents and children played 
one context at a time, with no single context lasting more than 10 minutes. Interactions were 























REVIEW OF THE LITERATURE 
Parents and caregivers largely impact the way children acquire their oral language skills 
in their early years (Bornstein, 1995; Senechal et al., 1998). Since parents have been seen to play 
a critical role in children’s language development, parents’ roles in relation to their children’s 
oral language development has been the focus of considerable research (see meta-analysis by 
Roberts & Kaiser, 2011). Researchers have found that both the quantity and quality of parent 
input during conversations is significantly positively related to children’s oral language skills 
(Cristofaro & Tamis-LeMonda, 2011; Pan et al., 2005; Weizman & Snow, 2001). Several 
researchers have found empirical evidence that demonstrates that young children’s oral language 
skills are foundational to overall academic achievement when they reach school age (Cain et al., 
2015; Hammer et al., 2007; Hart & Risley, 1995; Mushin et al., 2013; NELP, 2008; NICHD 
Early Child Care Research Network, 2005; Scarborough, 2001; Scarborough, 2005; Spencer & 
Petersen, 2018). 
There is an ample amount of research that has focused primarily on one aspect of oral 
language: vocabulary. Research has found that vocabulary is predictive of children’s later 
literacy achievement (Hart & Risley, 1995; NICHD Early Child Care Research Network, 2005; 
Roth et al., 2002). In addition, parents’ oral vocabulary use is malleable, so parents are able to 
support their children’s learning environments at home and at school (Beck & McKeown, 2007; 
Conner et al., 2014; Martini & Senechal, 2012). Parents and caregivers may teach their children 
new vocabulary words directly and indirectly. As example of direct instruction, a mother may get 
her child’s attention, point to herself, and repeatedly tell their toddler-aged child, “I am mama. 






(Cartmill et al., 2013; Senechal, et al., 1998). For example, a parent points to a toy truck, and 
tells their toddler-aged child, “We can play with the truck.” Indirect instruction such as the truck 
example also allows the child the opportunity to use the newly discovered word in context to aid 
his/her comprehension of the new word. By using direct and indirect instruction methods, 
parents may teach their children new vocabulary knowledge.  
Children’s early vocabulary knowledge is acquired through play, shared reading, 
storytelling, singing, and everyday conversations (Cartmill et al., 2013; Manz et al., 2017; 
Neuman et al., 2013; Pan et al., 2005; Stockall & Dennis, 2013). For example, in an intervention 
study by Manz and colleagues (2017), parents were observed interacting with their 1- to 3-year-
old children while reading books together in the home for 10 minutes.  Each parent-child dyad 
was observed 9 times over 3 months. Between each observed session, the researchers provided 
help to parents in the intervention group by suggesting different ways to engage with their 
children. Some of the different ways that the researchers told parents to engage with their 
children were to praise their children, reflect on what they read, and expand upon what was 
written on the page. The researchers assessed the children’s vocabulary knowledge after each 
session by asking the parents if their children understood or were able to say target words that 
were found in the different books they read together during the observations. They found that 
overall, parents in the intervention group reported that their children understood more and were 
able to say more of the target words than children in the comparison group when parents used the 
intervention techniques. In a similar study, Cartmill et al. (2013) observed parent interactions 
with their 1- to 2-year-old children in the home during a variety of naturally occurring contexts. 
The researchers found that parents who spoke more TNW and NDW with their children at 1 to 2 






speak to their children more are able to offer their children more opportunities to hear, 
understand, and use vocabulary indirectly.  
While parents may impart vocabulary knowledge to their children through a variety of 
settings, parents may use language differently in different contexts. The language that parents 
use may vary in quantity and quality of language to directly or indirectly teach their children oral 
language skills (Beals, 1997; Crain-Thorson et al., 2001; Evans et al., 2000; Kaefer et al., 2015; 
Korat, 2009; NELP, 2008; Senechal et al.,1998). Parents who read storybooks to their children 
may point to words on a page and let the child know what words look like when they are written 
to provide direct instruction. Parents may also point to different pictures in storybooks and label 
the pictures within them to teach their children what different objects are called. Some contexts 
in which parents engage in with their children to indirectly teach children oral language skills 
include shared reading, playing with toys, playing board games, and reminiscing about past 
experiences (Korat, 2009; Goldberg, 2016; Pinkham et al., 2011; Sosa, 2015; Stich et al., 2015; 
Zimmerman et al., 2007).  
Researchers have found that parents may speak more words in certain contexts compared 
to others (Crain-Thoreson et al., 2001; Korat 2009; Sosa, 2015; Pinkham et al., 2011; Senechal & 
LeFevre, 2002). Specifically, Crain-Thoreson and colleagues (2001) observed parent-child 
interactions during shared reading, reminiscing about a family get together, and free play with 
toys. The researchers found that parents produced a higher TNW, MLU, NRW, and NDW during 
shared reading when compared to parents’ language use during the reminiscing about a family 
get together and free play with toys contexts.  In a similar study, Stich et al. (2015) observed 
parents’ interactions with their preschool aged children while they read a variety of age-






dog, and shapes).  Results indicated that parents had longer MLU during shared reading than the 
free play with toys context, but they asked significantly more Wh- questions (i.e., what, where, 
when, why) and yes-no questions to their children during the toy play context than the shared 
reading context. In another study, Sosa (2015) investigated the interactions between parents and 
their 1- to 2-year-old children while they played with electronic toys (i.e., toys that used batteries 
to produce words and sounds), non-electronic toys (i.e., shapes, wooden animals), and age-
appropriate books for infants. The researcher found that parents produced the most TNW while 
parents and children read books together, used fewer TNW while playing with traditional toys, 
and used the least TNW while playing with electronic toys. From these studies, it is clear that 
context is important to consider when investigating parent-child interactions. 
Despite the widespread use of digital media among young children, very little is known 
not only about how parents interact with their children as they use digital media but also how 
these interactions are associated with the quantity and quality of children’s language. Rapid 
technological advances have increased the availability of a wide variety of digital media targeted 
towards young children. A growing number of children’s books, games, and educational 
materials are now available in digital formats (Grant, Wood, Gottardo, Evans, Phillips, & 
Savage, 2012; Guernsey & Levine, 2015), and researchers have found that preschool aged 
children can learn from digital material that include educational components (Blackwell, 
Wartella, Lauricella, & Robb, 2015; Fisch, 2016; Schmitt et al., 2018). Educational components, 
specifically vocabulary words, included in digital material may be directly (i.e., words that are 
explicitly explained for viewers) or indirectly defined (i.e., words that are not explicitly 
explained for viewers, but may be said by characters or displayed as text on screen; Linebarger, 






relationships between parent-child language use and children’s vocabulary knowledge while 
using non-digital devices (Cartmill et al., 2013; Hirsh-Pasek et al., 2015; Rowe, 2012), it is not 
clear whether parents can facilitate their children’s vocabulary learning by interacting with their 
children using digital media. Some researchers have found that parent-child use of digital media 
had negative impacts on young children’s language outcomes (e.g., Krcmar & Cingel, 2014; 
Tamopoulos et al., 2010), while others have found positive effects when parents and children 
engage in digital media together (e.g., Daynim & Namy, 2015; Linebarger & Walker, 2005)  
Learning Language: How Parent-Child Interactions Promote Oral Vocabulary 
Development 
Oral vocabulary is typically considered along two dimensions related to mode of 
communication and knowledge (Beck, McKeown, & Kucan, 2013).  With regard to the former, 
vocabulary can be either receptive (words that are understood) or expressive (words that are 
spoken to convey meaning; NELP, 2008). With regard to the latter, individuals have varying 
levels of breadth (amount of words stored in the lexicon) and depth (level of understanding of a 
lexical item; Ouellette, 2006). That is, initially, one may not have a full grasp on the meaning of 
a target word but may nonetheless store the word in memory for later use.  As one gathers 
information about a word receptively (e.g., hearing the word being used in various context) or 
expressively (e.g., using the word in different context), understanding of the word acquires more 
depth.  Having both a large breadth and depth of vocabulary knowledge allows children to be 
more flexible in their understanding of what is spoken to them and allows them to convey 
meanings more effectively (Perfetti & Hart, 2002).  
Children learn much about language from their interactions with their parents, through 






Frank et al., 2012; Hoff, 2006; Rowe, 2012; Stich et al., 2015). Formal language instruction 
includes activities that directly teach oral language skills such as letter sounds and naming 
objects. Informal language instruction includes activities in which parents focus the child’s 
attention on certain words or objects in the environment. Researchers have found that parents’ 
formal and informal language instruction have positive effects on young children’s oral language 
skills. In a study by Haney and Hill (2004), parents were asked to report how often they taught 
children letter names and letter sounds at home. Children’s vocabulary was measured on the 
Kaufman Survey of Early Academic and Language Skills (Kaufman & Kaufman, 1993). The 
researchers found that children who were taught letter names and letter sounds performed better 
on the Kaufman Survey of Early Academic and Language Skills task than their peers.  As an 
example of informal language instruction, Senechal, Pagan, Lever, and Ouellette (2008) 
investigated the relationship between child vocabulary knowledge and the frequency of shared 
reading between parents and their 4-year-old children. Parents were asked to report how often 
they read to their child at bed time each week. The researchers measured children’s expressive 
vocabulary knowledge using the EVT (Williams, 1997). The researchers found that children of 
parents who read more often to them performed significantly better on the EVT than their peers. 
Several other researchers have come to similar conclusions regarding formal and informal 
language instruction for young children (Senechal et al., 1998; Stephenson, Parrila, Georgiou, & 
Kirby, 2008). Overall, parent instruction, whether through formal or informal instruction, is 
beneficial to young children’s vocabulary growth and knowledge. 
From the studies described above, parents play a significant role in teaching their young 
children vocabulary. One limitation of the studies described above is that parents are only asked 






conduct observational studies to investigate what language parents are using during these formal 
and informal lessons to see how exactly children are presented with new language. 
Why Vocabulary: Children’s Vocabulary Knowledge and Academic Achievement 
Early oral vocabulary is related to academic success once children reach school age 
(Bleses, Markansky, Dale, Hojen, & Ari, 2015; Cain et al., 2015; Hart & Risley, 1995; Cooper, 
Roth, Speece, & Schatschneider, 2002; National Reading Panel [NRP], 2000; Pearson, Hiebert, 
& Kamil, 2007; Ramirez, Walton, & Roberts, 2013; Spencer & Petersen, 2018). The NRP (2000) 
report states that to fully understand written text, the individual must have the written word(s) in 
his/her oral vocabulary knowledge. In this sense, oral vocabulary knowledge acts as a precursor 
to academic success. Multiple studies have reported significant positive relations between oral 
vocabulary and reading, writing, and math (Duff, Reen, Plunkett, & Nation, 2015; NRP, 2000). 
In particular, oral vocabulary in the preschool years is predictive of children’s later 
reading ability. For example, Storch and Whitehurst (2002) conducted a longitudinal study that 
followed preschool aged children attending Head Start programs until fourth grade. In this study, 
oral language skills were assessed using the PPVT-Revised (PPVT-R; Dunn & Dunn, 1981) and 
the One Word Picture Vocabulary Test (Gardner, 1990). Children’s oral language and reading 
skills were assessed each year. Reading was measured by the Reading subtest of the Wide Range 
Achievement Test – Revised (Jastak & Wilkinson, 1984) and the Reading Comprehension 
subtest of the Stanford Achievement Test (Psychological Corporation, 1989). The researchers 
found that performance on both of the oral language measures in preschool had a significantly 
positive effect on child performance on both of the reading comprehension tasks each year. In a 
similar study, Carlson, Jenkins, Li, and Brownell (2013) conducted a longitudinal study in which 






Woodcock-Johnson III: Passage Comprehension (Woodcock, McGrew, & Mather, 2001) subtest. 
The PPVT-III was administered to children at the beginning of the study and the Passage 
Comprehension subtest was administered 5 years later. The Passage Comprehension subtest 
measures reading comprehension for older children by asking children to complete sentences that 
contain missing words based on the context of that passage. For younger children, this subtest 
asks children to point at pictures of target spoken words. Similar to Storch and Whitehurst 
(2002), the researchers of this study found significant positive correlations between preschooler’s 
performance on the PPVT-III and their performance on the Passage Comprehension subtest. 
Several other researchers have found that overall oral vocabulary skills at a young age play an 
important role in predicting later reading comprehension as children progress through school 
(Dickinson, McCabe, Anastasopoulos, Peisner-Feinberg, & Poe, 2003; Duff et al., 2015; Lee, 
2011; NICHD Early Child Care Research Network, 2005; Ramirez et al., 2013; Ricketts, Nation, 
& Bishop. 2007).  
  Researchers have found that young children’s vocabulary knowledge is predictive of 
children’s written language. For example, Milburn, Hipfner-Boucher, Weitzman, Greenberg, 
Pelletier, and Girolametto (2017) orally asked preschool children to write letters, spell words, 
and write their name on blank sheets of paper, one after another. Scores on each of these writing 
tasks ranged from 0 to 9, dependent upon how well the child spelled the word and how 
recognizable the letters were. Children were also assessed on their expressive vocabulary on the 
Expressive One Word Picture Vocabulary Test (Brownell, 2000). The researchers found that 
children’s performance on the Expressive One Word Picture Vocabulary Test was significantly 






 Vocabulary knowledge at a young age is also related to children’s success in 
mathematics. In a longitudinal study, Bleses et al. (2016) asked parents of 1- to 3-year-old 
Danish children to complete the Communicative Development Inventories (Fensen et al., 2007), 
a checklist of target words that asks parents to indicate whether their children understand a target 
word or if their children can produce the target word. Results indicated that 10 years later, the 
number of words parents indicated on the Communicative Development Inventories significantly 
positively predicted children’s performance on the algebra and geometry portion of the Danish 
national tests. In a similar study, Foster, Anthony, Clements, and Sarama (2015) assessed 5- to 6-
year-old children’s performance on the Expressive One Word Picture Vocabulary Test 
(Brownell, 2000) at the beginning of kindergarten. At the end of kindergarten, children’s 
numeracy skills were assessed with the Research-based Early Math Assessment (Clements, 
Sarama, & Liu, 2008) and the Applied Problems subtest of the Woodcock-Johnson III 
(Woodcock et al., 2001), a measure of overall math achievement. They found that children’s 
vocabulary knowledge at the beginning of kindergarten was significantly positively related to 
both their performance on the Research-based Early Math Assessment and the Applied Problems 
subtest at the end of the school year. Other researchers have found similar results (LeFevre et al., 
2010). 
 From the studies described above, it is clear that vocabulary plays a critical role in 
children’s success in school. As stated earlier, parents typically teach children their early 
vocabulary skills. While it is important to investigate children’s vocabulary skills, it is also 









Measuring Language: Indicators of Oral Vocabulary in Parent-Child Interactions 
Researchers make use of various language sampling techniques to capture aspects of 
vocabulary knowledge, for both children and adults.  Typically, these techniques make use of 
language sampling software like SALT (Miller & Iglesias, 2012), which allows for the 
evaluation of naturalistic or elicited language samples according to various coding schemes for 
language microstructure (e.g., syntax; grammatical conventions) and macrostructure (e.g., genre 
structure).  With regard to oral vocabulary, measures of what is commonly referred to as 
language quantity, language quality, and language sophistication are collected and analyzed for 
both parents and children (e.g., Carter, Chard, & Pool, 2009; Bracken & Fischel, 2008; Hart & 
Risley, 1995; Pinkham et al., 2011; Rowe, 2012).  
Quantity of Language 
The vast amount of research that focuses on the role of parent-child interactions to 
promote children’s vocabulary development includes indicators of the quantity of language use 
by parents and children (Haden, Ornstein, Rudek, & Cameron, 2009; Hirsh-Pasek et al., 2012; 
Rowe, 2012).  Here, quantity of spoken language is measured typically by frequency measures 
like the TNW spoken in a specified discourse event, regardless of word repetition (Rowe, 2012; 
Sosa, 2015). Researchers have found that the TNW parents and children say during interactions 
are significantly and positively related to children’s overall oral vocabulary growth and 
knowledge (Cristofaro, & Tamis-LeMonda, 2011; Hart & Risley, 1995; Hirsh-Pasek et al., 2012; 
Huttenlocher et al., 1991; Pan et al., 2005; Robins, Treiman, & Rosales, 2013; Rowe, 2012). For 
example, Rowe (2012) found significant positive relationships between the TNW parents 
produced during parent-child communication while playing and their 3- to 5-year-old children’s 






relationships between parents’ TNW and their children’s oral vocabulary knowledge (Hirsh-
Pasek et al., 2012; Huttenlocher et al., 1991; Rowe, 2012; Tamis-LeMonda et al., 2001). These 
studies show that the total amount that parents and their children speak to each other during 
conversations with each other have a significant impact on children’s vocabulary growth and 
knowledge. 
Quality of Language 
Quality of language is often referred to as linguistic diversity and is often measured by 
indicators of the variety of words spoken.  Common measures of linguistic diversity include the 
NDW spoken and the ratio of NDW to TNW, referred to as the Type-Token Ratio (TTR; see 
Heilmann & Malone, 2014; Pinkham et al., 2011; Rowe, 2012; Sosa, 2015).  TTR is often used 
to measure the lexical diversity of parent-child interactions (Stich et al., 2015).  
Rowe (2012) found a significant positive relationship between quality of parent language 
and receptive vocabulary knowledge of their 42-month-old children. In this study children’s 
receptive vocabulary knowledge was measured by the PPVT-III (Dunn & Dunn, 1997) after 
controlling for parents’ quantity of language and socioeconomic status (SES). In a similar study, 
Hoff and Naigles (2002) found that 2-year-old children of parents who produced higher NDW 
when communicating with their children produced more language, both in TNW and NDW. 
Furthermore, children in this study who produced more NDW also produced more TNW 
compared to their peers who spoke a fewer NDW. Much like quantity of language, these studies 
show that the lexical diversity that parents and children produce when communicating with each 








Another index of oral vocabulary that is often studied is sophisticated language.  Here, 
the intent is to capture linguistic complexity by measuring the number of low or high frequency 
words used and MLU produced during parent-child interactions (Beals & Tabors, 1995; 
Weizman & Snow, 2001; Rowe, 2012). MLU is the average number of words or morphemes 
(smallest unit of meaning) produced spoken during an utterance (Rice, Smolik, Perpich, 
Thompson, Rytting, & Blossom, 2010). Researchers typically calculate MLU by collecting 100 
spoken utterances and then dividing the total number of spoken morphemes by the total number 
of utterances. Low frequency words are those that would occur rarely in a spoken context, while 
high frequency words are those that would occur often in a spoken context for a certain age 
group (Beals & Tabors, 1995). The former is often indicated by the NRW produced (Beals & 
Tabors, 1995).  
Some researchers have investigated the relationship between use of parents’ sophisticated 
language use and children’s later vocabulary knowledge. Beals (1997) found that children of 
parents who used a higher NRW in conversations during meal times with them at age 3 
performed better on both the PPVT-R (Dunn & Dunn, 1981) and the Expressive One Word 
Picture Vocabulary Test (Gardner, 1990) at age 5 and age 7. The researcher also found that 
children also produced more NRW if their parents produced more NRW. Similarly, researchers 
have found a positive significant relationship between parents’ MLU when speaking with their 
children, children’s MLU during conversations, and children’s expressive and receptive 
vocabulary knowledge (Hoff, 2003; Pinkham et al., 2011; Rice et al., 2010; Santos, Lynce, 






utterances are on average during interactions with each other, the higher children’s overall 
vocabulary knowledge will be. 
Factors Related to Children’s Early Oral Vocabulary Development and Achievement 
There are various factors associated with children’s language development, in general, 
and vocabulary development and achievement, specifically.  Research findings suggest that the 
following are particularly important to consider in early vocabulary development among young 
children: the child’s age and gender, the parents’ education level and vocabulary achievement, 
and the discourse context. 
Age and gender.  Several studies have found that children’s vocabulary grows rapidly as 
they age (Ebert et al., 2013; Farkas & Beron, 2004; Matthews et al., 2009; Smith et al., 1997). By 
the time children reach 3 years of age, they may be able to produce roughly 300 words (Berk, 
2007; Fenson et al., 1994). Once children are 4 years old, it is estimated that children can 
produce 1100 words (Brown, 1973; Hart & Risley, 1995). Since young children’s vocabulary 
knowledge can vary widely during the preschool years, age is important consider in analyses to 
account for any age differences. 
 Another factor that researchers have investigated is the difference between genders and 
its relationship with vocabulary knowledge among young children. Boys and girls may have 
different interactions with others, which may provide different avenues for learning language 
(Tannen, 2007). Matthews et al. (2009) investigated gender differences in the vocabulary 
knowledge of kindergarten children using the Picture Vocabulary subtest of the Woodcock-
Johnson (Woodcock et al., 2001). In this task, children were shown a picture and asked to name 
it. The researchers found no significant gender effects on vocabulary knowledge both at the 






children’s expressive vocabulary knowledge using the Expressive Language Scale subtest of the 
Reynell Developmental Language Scales (Reynell & Huntley, 1985). The researchers found that 
2-year-old females significantly outperformed their male peers on the Reynell Developmental 
Language Scales. Performance on the Reynell Developmental Language Scales was also found 
to be significantly positively related to the Wechsler Preschool and Primary Scale of Intelligence 
– Revised (Wechsler, 1967) at 4 years old. This is consistent with other research with young 
children (Fenson et al., 1994; Hayiou-Thomas et al., 2012).  
Parent education level and oral vocabulary achievement. Parental educational and 
skill levels impact the level of communication between parents and children. Researchers have 
seen that mothers who have had more years of education speak more words and use more diverse 
language in conversations with their young children compared to mothers who are less educated 
(Hoff-Ginsberg, 1998; Tracey & Young, 2002). For example, Dollaghan et al. (1999) 
investigated the effects of maternal education and the receptive vocabulary knowledge of their 3-
year-old children. Results indicated that there was a strong positive linear relationship between 
maternal education and children’s performance on the PPVT-R (Dunn & Dunn, 1981). Similarly, 
Korat (2009) investigated the relationship between maternal education level and their 5- year to 
6-year-old children’s receptive vocabulary knowledge. The researcher found that on average, 
children of mothers who had higher education significantly performed better on the PPVT-R 
(Dunn & Dunn, 1981) than their peers whose mothers had a high school education or lower.  As 
another example, Taylor (2011) investigated the relationship between parents’ education level, 
their oral language skills, and their preschool children’s oral language skills. The researcher 
found that parent education levels were significantly positively correlated with children’s 






and the PPVT-III (Dunn & Dunn, 1997).  Additionally, parents’ education level was found to 
account for 17% of the variance in children’s expressive vocabulary skills and 15% of the 
variance in children’s receptive vocabulary knowledge. Several other researchers have also 
found similar results (Hoff & Tian, 2005; Pan, Rowe, Spier, & Tamis-Lemonda, 2004). 
Unfortunately, parental education levels only tell part of the story of how parents’ 
backgrounds may influence their young children’s oral language development. In a study by 
Miller, Greenberg, Hendrick, and Nanda (2017), two groups of adult literacy students were 
compared: one group who had graduated high school and another group who did not. The 
researchers found that both of these groups showed no significant differences on standardized 
measures of receptive vocabulary knowledge, decoding, reading comprehension, word reading, 
and spelling. It was also found that the group of learners who did not complete high school 
performed significantly better on a measure of reading fluency compared to participants in this 
study who did complete high school. In a similar study by Greenberg (1995), it was found that 
24% of her adult participants who graduated high school were only able to read at the fifth grade 
level or lower. From these two studies it is seen that some high school graduates may possess 
limited skills despite their educational status.  
It may not only be important to look at parent education levels, but also at the actual oral 
language skills that parents have. Some researchers have found that parental vocabulary 
knowledge is highly positively correlated with their children’s receptive and expressive oral 
language skills (Goldberg, 2016; NICHD Early Child Care Research Network, 2005; Pan et al., 
2005). For example, Goldberg (2016) found that parent expressive vocabulary knowledge was 
significantly correlated with their children’s expressive vocabulary knowledge. In a study by the 






(NICHD Early Child Care Research Network, 2005), researchers investigated the maternal 
receptive vocabulary knowledge of mothers in low-income homes and their 36-month-old 
children’s vocabulary knowledge. Mothers’ receptive vocabulary knowledge was assessed using 
the PPVT-R (Dunn & Dunn, 1981), and Children’s receptive vocabulary knowledge was 
measured by the Receptive Vocabulary subtest of the Reynell Developmental Language Scales 
(Reynell, 1991). The researchers found significant positive correlations between mothers’ 
performance on the PPVT-R (Dunn & Dunn, 1981) and children’s performance on the Reynell 
Developmental Language Scales subtest (Reynell, 1991).   
Raikes et al. (2006) also investigated the relationship of maternal oral vocabulary 
knowledge and their 3-year-old children’s receptive vocabulary knowledge. In this study, 
mothers were administered the Woodcock-Johnson – Third Edition Picture Vocabulary Subtest 
(Woodcock et al., 2001) as a measure of expressive vocabulary knowledge. The researchers 
found that the higher mothers performed on the Woodcock-Johnson – Third Edition Picture 
Vocabulary Subtest (Woodcock et al., 2001), the higher their children performed on the PPVT-
III (Dunn & Dunn, 1997). In the Taylor (2011) study mentioned above, in addition to parents’ 
educational levels, the oral language skills of the parents were also assessed. Results indicated 
that parents’ and children’s performance on the EVT-II (Williams, 2007) and the PPVT-III 
(Dunn & Dunn, 1997) were significantly positively correlated. 
It is important to consider both parental educational attainment and parental skill level. 
For example, Goldberg (2016) found that that parents’ education levels were not significantly 
correlated with children’s expressive vocabulary as measured by the expressive vocabulary task.  






expressive vocabulary task was moderately positively correlated.  Therefore, parents’ education 
level alone may not always be a sufficient measure of parents’ contributions to children’s skills. 
Context and parent-child language interactions. Context plays an important role in the 
way parents communicate with their children (Hoff, 2006). Researchers have found that the 
activities that parents engage in with their young children, especially while playing, are 
predictive of children’s oral language achievement (Storch & Whitehurst, 2002).  There is a large 
body of research indicating that parents’ oral language behaviors vary significantly while 
engaging in different play-based contexts, including free play with toys, and board games (Crain-
Thorson et al., 2001; Pinkham et al., 2011; Raikes, et al., 2006; Sosa, 2015; Weizman & Snow, 
2001; Zimmerman et al., 2007).  
Free play with toys. Free play has been very loosely defined with many inconsistencies 
amongst researchers.  Actions carried out in free play are typically comprised of social events, 
which are meaningful to the individuals playing, and/or historically or culturally connected to the 
individual or individuals.  Free play allows children to engage in communication, indirectly 
learning how to effectively use language to convey meaning to other children or adults.  As a 
result of free play, groups of children collectively work together to create shared meanings 
within their play experiences (Wohlwend, 2011). This collaborative process may be extended to 
activities between children and their parents. Children and their parents must communicate and 
agree upon rules and boundaries in order for any given play session to be successful.  These 
shared meanings allow children to explore and understand the different meanings and situations 
individuals face during common activities like cleaning the house, going to the doctor, or picking 






During free play children and their parents may imagine that they are characters from 
television shows, movies, or books that they have read. Free play also often includes the use of 
symbols. Symbolic play involves the use of objects to represent other objects. Children use these 
representational objects because the actual materials or objects needed are not available.  The 
other individuals who are playing must imagine and agree that the object chosen is an 
appropriate one.  Since words are representations of different symbols, engaging in symbolic 
play may help children develop their vocabulary knowledge (Connor et al., 2014). 
Communication during free play with others may expose children to new and different 
vocabulary that they might not otherwise have access to (Hall, 2000). During play, children are 
likely to be active listeners and engaged with the language being used, which may contribute to 
their listening comprehension skills (Senechal & LeFevre, 2002).  Crain-Thorson and colleagues 
(2001) also found that the ratio of parent-child speech was close to 1.0 during free play. In other 
words, parents produced roughly the same amount of words and MLU that their children did 
during play. Other researchers have found that children will mirror their mother’s speech while 
playing together with toys in terms of the language used during play (Lyytinen et al., 2003). 
 Neuman and Gallagher (1994) investigated the effects of a play intervention on children’s 
receptive vocabulary skills between mothers and their 3- to 4-year-old children in the home. In 
this study, mothers were instructed in different methods to engage in play with their children 
using symbolic literacy objects (e.g., a book, a post office prop box, pens, pencils, envelopes, 
and letters). Different methods of parent-child engagement practices were provided to the 
mothers across three different coaching sessions. Mothers were first instructed on different ways 
to read the book to their children, how to label the props given to them, and lastly how to create 






should write letters to and then proceed to pretend to write the letters).  Each mother-child dyad 
was observed over three sessions in a 12 week period.  The researchers found that each child 
significantly increased their performance on the PPVT-R (Dunn & Dunn, 1981) from below 
average at the start of the study to above average at the end of the intervention.  
Cristofaro and Tamis-LeMonda (2011) investigated characteristics of mother-child 
conversations during free play and the relationship to their preschool children’s receptive 
vocabulary. Mothers and their children were visited in their homes by the researchers twice: once 
when the children were 36 months old and once at 60 months old, right before entering 
kindergarten. In this study, parents and their children were allowed to engage in free play for up 
to ten minutes in which parents and children could play with Lego blocks.  Results indicated that 
children whose mothers used more total words and greater lexical diversity during the Lego 
block play had higher PPVT-III (Dunn & Dunn, 1997) scores at both 36 and 60 months old.  
Playing board games. Board games are activities in which one or more players play with 
or against each other on a board and follow a set of rules for that game.  An example of a board 
game is Chutes and Ladders, in which each player competitively tries to reach the last space first 
by rolling a six-sided die and moving that many spaces along a track printed on the board.  Many 
parents report playing board games with their young children in the home. In a study conducted 
by the National Center for Early Development and Learning (Early et al., 2005), 96% of parents 
reported that they engage in playing games with their preschool children at least three times a 
week. However, the popularity of board games may not be universal. For example, lower SES 
parents report playing board games less than those in middle SES (Sonnenchein, Baker, Serpell, 
& Schmidt, 2000).  Parents in lower SES homes may not be able to purchase board games, or 






At the time of this writing, little is known about playing board games and promoting oral 
vocabulary in young children. Pinkham et al. (2011) used a board game with 52 parents and their 
5- to 6-year-old children to investigate children’s language acquisition. Children were shown 
several pictures of animals all at once on a board.  The parent drew a card from a facedown pile 
that had a picture of an animal that matched one of the animals on the board. The parent was 
asked to describe the animal on the card without pointing to it on the board nor saying the name 
of the animal.  The child was asked to point to the picture of the animal the parent was 
describing.  Once the correct picture was found, the parent drew the next card in the facedown 
pile and the matching card was removed from the game board.  Play continued until all of the 
cards had been matched. The researchers found that maternal speech that contained conceptually 
challenging content (e.g., abstraction and decontextualization of objects and things) was 
significantly positively related to their children’s receptive vocabulary knowledge as measured 
on the PPVT-III (Dunn & Dunn, 1997).  Similar results have been replicated in other studies that 
included a matching game, and that parent oral vocabulary quality and quantity were related to 
both children’s receptive and expressive vocabulary knowledge (Neuman, Kaefer, & Pinkham, 
2018). 
Parent-Child Interactions During Digital Game Play 
 There are a growing number of digital games available on the market for parents and 
children to access on their cell phones, tablets, and computers. According to recent results from 
the Pew Research Center (2018), 77% of U.S. adults own a smartphone, 73% own a desktop or 
laptop computer, and 53% own a tablet computer. Researchers have found that parents report 
their children use digital media as early as 1 year old (Mifsud, & Petrova, 2017). It is estimated 






digital media (Rideout & Hamel, 2006). There are a growing number of digital games that 
parents may download to their phones, computers, or tablets, many of which are free to play and 
many of which are marketed as educational (Jones & Park, 2015). With an abundance of digital 
games to play, parents can choose what digital media their children are exposed to and for how 
long (Marsh, Hannon, Lewis, & Ritchie, 2017). This is especially true on smartphones and 
tablets, where parents have access to parental control applications to prevent children from 
accessing content the parent do not want them using.  
 While parents can choose what digital content their children view and use, there is 
concern about both the quantity and quality of the digital media that parents present to their 
young children (Radesky et al., 2014; Rideout, Vandewater, & Wartella, 2003).  For example, 
with regard to quantity, parents have reported that their children at age 2 years old spend up to 2 
hours a day watching television and spend more than an hour using smartphones or computer 
tablets (Radesky et al., 2014; Rideout, 2013).  Due to the prevalence of digital media use, it is 
important to investigate how it might affect language development for young children. 
Tamopoulos and colleagues (2010) asked mothers of 6-month-old children how much overall 
media exposure (e.g., television, internet videos, games) their children had during a typical day. 
Children were assessed at 14 months old on the Preschool Language Scale – 4 (Zimmerman, 
Steiner, & Pond, 2002). The researchers found that the more children were exposed to digital 
media at 6 months the worse they performed on the Preschool Language Scale – 4 at 14 months. 
Furthermore, children of parents who reported at least 60 minutes of daily digital media use 







 Krcmar and Cingel (2014) compared parent-child interactions while parents read to their 
children a traditional paper book and when they read an electronic book. Results indicated that 
parents asked their children more questions related to the book’s contents while reading the 
traditional book. The researchers also found that parents often talked to their children about 
things other than the book contents while reading the electronic book, and children did not 
comprehend the story in the electronic book as well as they did the paper book. The researchers 
have suggested that in order for electronic book reading to be successful to teach their young 
children, parents will need to focus their children on the content on the screen, which has been 
suggested by other researchers previously (Barr et al., 2008). If parents turn their children’s 
attention to certain words and phrases, then it is possible that children may learn oral language 
from digital media.  
 Some researchers have found that interaction with digital games can help facilitate 
learning. For example, Lauricella, Pempek, Barr, and Calvert (2010) assigned 3-year-old 
children to one of 3 conditions: interactive digital play, video observation, and live observation.  
During the interactive digital play condition, a digital laundry room was depicted on screen and 
children were asked to press a hand icon in order for an animal to hide under an object on the 
screen. Children were asked to point on screen to the locations of the hiding spots of each 
animal. During the video observation condition and the live observation condition, the digital 
laundry room was recreated as a real room in an adjoining room to the testing session. In the 
video observation condition, children watched a pre-recorded video of the experimenter hiding 
toy versions of the digital animals under objects in the laundry room. During the live 
observation, the child watched the experimenter hide toys in the room as the experimenter told 






conditions were then asked to enter the laundry room and find the hidden animals. The 
researchers found that children who were assigned to the interactive digital play and live 
observation were able to point out and find the hidden animals compared to children in the video 
observation condition. Results from this study suggest that interaction during these contexts can 
facilitate children’s learning. In a similar study, Choi and Kirkorian (2016) asked children aged 2 
to 3 years old to watch a bear hide on a touch screen and then recall the bear’s location. Children 
in this study were assigned to either a contingent (i.e., children needed to touch the screen to see 
where the bear goes to hide) or a non-contingent (i.e., the bear said to watch as he hid on screen) 
conditions. Children were then asked to point to where the bear hid on a felt board that had 
printouts of the different hiding locations from the touch screen. Children in the contingent 
condition made significantly fewer errors in locating the bear than their peers in the non-
contingent condition. The results from the two above studies suggest that the type of interaction 
with digital media is important. 
 Researchers have found that parents interact less, both in terms of playing and speaking, 
with their young children when using digital media together (Christakis et al., 2009; Krcmar, & 
Cingel, 2014; Schmidt, Pempek, Kirkorian, Lund & Anderson, 2008). However, relatively little 
is known about the nature of parent-child interactions during digital media use or if these 
interactions are related to children’s language outcomes. While some research suggests that some 
forms of digital media has negative effects on child language outcomes (Tamopoulos et al., 
2010) other researchers have found that type of digital media has been associated with oral 
language gains for children (Linebarger & Walker, 2005). Parents may be able to facilitate any 
potential adverse effects of digital media use on young children’s language outcomes by 






research is needed in this area to determine the role that parents play in children’s oral language 
outcomes while engaged in digital media together. 
Purpose of the Study 
 Parents are their children’s first teachers and have a strong influence in the language their 
young children learn, through formal and informal instruction. Children learn much of their early 
vocabulary knowledge through their interactions with their parents. Vocabulary knowledge is 
foundational to children’s ability to learn to read (Whitehurst & Lonigan, 1998). Parents’ 
language input may differ depending upon the context with which they are engaging with their 
young children, as well as other factors such as parental education level. Shared book reading 
and oral language acquisition for young children has been researched extensively by researchers, 
but there is relatively little research that investigates parent-child interactions during different 
play contexts, especially during digital game play. Given how prolific digital games have 
become, more emphasis needs to be placed on parent-child interactions in this context. 
Furthermore, important findings may emerge about these relations if both children’s and parents’ 
oral vocabulary skills and oral language use were explored directly and simultaneously during 
different play contexts.   
The purpose of the present study is to investigate parent-child interactions during three 
different play contexts: free play with toys, a board game, and a digital game. Specifically, this 
study addresses the following questions:  
1) Are there differences in oral vocabulary used by parents and their children in 







a. Are there differences in parent and child language output during each play 
context based on child gender? 
b. Are there differences in parent and child language output during each play 
context based on child age?  
c. Are there differences in parent and child language output during each play 
context based on parent education? 
d. Are there differences in parent and child language output during each play 
context based on parent performance on the standardized vocabulary 
measures? 
e. Are there differences in parent and child language output during each play 
context based on child performance on the standardized vocabulary 
measures? 
2) After accounting for children’s age, children’s oral vocabulary knowledge (i.e., 
Expressive Vocabulary Test-2 (EVT-II) and PPVT-IV)), and parents’ education 
levels, what characteristics of parents’ oral vocabulary knowledge, quantity of 
language (TNW), quality of language (TTR and NDW), and sophisticated 














 A total of 43 parent-child dyads participated in this study. Dyads were recruited from 7 
different preschools in a large metropolitan city in the Southeastern United States.  All 
preschools were center-based early education programs. Center-based early education programs 
are programs in which teachers group similar learning materials together in different areas of the 
classroom, where each group of materials is a “center.” To be eligible for this study, children had 
to be 3 or 4 years old and have parents who spoke primarily English in the home. Additionally, 
children and parents with significant speech, language, hearing, learning, behavioral, cognitive, 
or other developmental disabilities that would prevent successful completion of the study 
activities were excluded from this study. The above criteria were confirmed during the parent 
demographic survey (see Appendix A) administered at the beginning of the testing session with 
parents. 
Initially, 48 parent-child dyads expressed interest in participating in this study.  Five 
parent-child dyads who had expressed interest in participation were excluded: two parents 
indicated that they did not primarily speak English at home with their children, two parents 
indicated that their children had a language disability, and one parent indicated that she or he had 
a language disability. Approximately 88% of the adults were mothers of the children, 9% were 
fathers, and 2% were grandfathers. They ranged in age from 23.92 to 56.83 years old with a 
mean of 34 years (SD = 6.97). Children (53.50% female) ranged in age from 3.00 to 4.92 years 






received: 2.3% only finished high school, 30.2% had some college education, 11.6% obtained an 
associate’s degree, 25.6% completed a bachelor’s degree, 23.3% earned a master’s degree, and 
7% held a doctorate degree.  
Measures 
Standardized Oral Language Measures 
 Receptive vocabulary knowledge. To measure parents’ and children’s receptive 
vocabulary knowledge, the PPVT-IV (Dunn & Dunn, 2007) was administered to each parent and 
child individually.  In this task, the participant was told increasingly difficult target words one at 
a time and was shown four different pictures. The participant was asked to point to the picture of 
the target word. Children were given the age appropriate starting item. To ensure a relatively 
easy starting point for the adults, test administration for all adults began at the 11- to 12-year-old 
level. This level was chosen because adults can drop out of high school at the age of 16, and it 
was therefore believed that this starting point would reflect a level most of our participants 
should be able to complete. 
Expressive vocabulary knowledge. Parents’ and children’s expressive vocabulary 
knowledge was measured using the EVT-II (Williams, 2007).  In this task, a participant was 
shown increasingly difficult pictures and was then asked to label or describe the pictures. 
Children began the test on the age appropriate item as suggested by the EVT-II test manual 
(Williams, 2007). The suggested age point for adults on this task is for ages 15 and up. However, 
since parents in this study may include those who have low skills, all adults on this task began 







Parent survey. Parents were asked a series of demographic questions (see Appendix A 
for full survey). All questions were asked orally, and the researcher wrote down all responses. 
The survey included questions about child age, parent age, disability status, parent education, 
number of games played in the home with children, and frequency of games played in the home 
with their children.  
 Coding of language sample.  The audio recorded transcripts of parents’ and children’s 
language use during the free play, the traditional board game, and the digital game were coded 
for quantity of language, quality of language, and sophisticated language.  Interactions during the 
play contexts were recorded and transcribed and were then computed digitally using the SALT 
(Miller & Iglesias, 2012) software by the researcher and trained research assistants using SALT 
software transcription conventions. The SALT software analyzed MLU, TNW, NDW, and TTR. 
Quantity, quality, and sophistication of language was calculated and reported similar to Rowe 
(2012). 
Quantity of language. The quantity of language was calculated by using the transcribed 
audio samples from each play context and was analyzed in SALT software by counting the TNW 
each parent or child spoke during each play context.   
Quality of language. The factors that make up quality of language are the NDW spoken 
and the TTR. Parents’ and children’s NDW and TTR factors were calculated by using results 
from the transcribed audio from each play context and analyzed in SALT software. The SALT 







Sophisticated language. Sophisticated language was measured by counting the total 
NRW and the MLU used by parents or their children during each play context. To obtain 
parents’ and children’s total NRW, a word frequency list created by Chall and Dale (1995) was 
used that contains the most common words for young children and has been used to determine 
frequency of word use with preschool children (see Beals, 1997, Dickson & Tabors, 2001, Rowe 
2012). Words that do not appear on this list are rare words for preschool children. Specifically, 
each root word in each transcribed sample from each of the three play contexts was checked 
against the 3,000 word frequency list by Chall and Dale (1995). Proper nouns, non-words, and 
expletives (e.g., Mickey Mouse, wowzers, crap) were removed from the search. Each time a word 
was said that was found to be outside of this word list was counted as a rare word (see Appendix 
B for the list of rare words parents used in this study). MLU was calculated in SALT software. 
Procedures 
 Written permission from preschool administrators was obtained prior to recruitment at 
each testing site. Parents and children were recruited in three ways: 1) the examiner distributed 
informed consent forms (see Appendix C) to children to take home for their parents to read over, 
sign, and return to the child’s teachers; 2) the examiner set up a table in the lobby of preschools 
to talk to parents as they dropped off their students in the morning; and 3) the examiner attended 
a family literacy day event at a preschool and talked to parents about the study. Informed 
consents were signed before a parent and child began testing. Testing occurred at 2 or 3 different 
time points in a quiet room at the child’s preschool. At the first time point, children were 
administered the standardized measures. At the second time point, the parents were administered 
the parent demographic survey and the standardized measures, and after they were completed, 






three sessions: one child did not want to play the three games after the parent had completed the 
standardized measures, and another parent had a family emergency to attend to after completing 
the standardized measures. Both dyads were asked to come back for a third session to play the 
three different games. 
As recommended by the EVT-II manual, participants were administered the PPVT-IV 
first followed by the EVT-II. Administration of the play contexts was randomized using 
counterbalancing: 8 dyads played free play, then the board game, then the digital game; 7 dyads 
played free play, then the digital game, then the board game; 7 dyads played the board game, 
then the digital game, then free play; 7 dyads played the board game, then free play, then digital 
game; 7 dyads played the digital game, then the board game, then free play; 7 dyads played the 
digital game, then free play, then the board game.  
At the start of each play context the examiner read the appropriate script (see Appendix 
D) for that play context, started the audio recorder near the parent and child, stepped away from 
the parent and child, and started a timer for 10 minutes, (previous research has indicated that 10 
minutes is a sufficient time frame to gather a language sample with at least 100 utterances for 
analyses (e.g., Neuman et al., 2014). After the parent-child dyad completed all of the 
standardized measures and the 3 play contexts, the examiner thanked the parent and child for 
their time and gave the child a “school readiness kit” which included a small bag, a children’s 









Experimental Play Contexts 
There were 3 experimental play contexts in which parents and children played together: 
free play, a board game, and a digital game. These three contexts are described below.   
Free play. To investigate the language used during free play, parents and their children 
were presented with the Gears! Gears! Gears! Dizzy Fun Land Motorized Gear Set (Learning 
Resources, Inc., 2003). This play set is made up of several colorful play gears which can be 
taken apart and put back together in different ways to make unique amusement park rides. In this 
study, the Ferris wheel and carousel play sets were constructed by the examiner prior to the start 
of the testing session for parents and children to use.  
 Board game. For the board game context, a matching game similar to that used by 
Pinkham et al. (2011) was created.  Sixteen age appropriate pictures were gathered from the 
Dixit board game (Libellud, 2008). Two identical cards of each of the 16 items were created, 
with one copy placed into each deck of cards. Each card had printing on one side of the card, 
such that the child could not see the picture printed on the parents’ card, and vice-versa. The 
game was divided into four rounds, with each round containing 2 stacks of cards of 4 cards each, 
with one copy of each picture in each stack. During the first and second rounds, the child was 
given one of the stacks face up. Once the game has been set up, the parent was given the face 
down stack and was instructed to draw the top card and describe it to the child. The child then 
chose one of the four face down cards they believed matched the parents’ description. If it was 
correct, the matching pictures were put away and the parent drew the next card. This process was 
repeated until all 4 cards were matched. The second stack of cards was then distributed in the 






parent and child switched roles, where the child described pictures to the parent, and the parent 
picked the face up picture that matched the child’s description. 
Digital game. For the digital game context, the tablet app Where’s My Mickey? (Disney 
Interactive, 2014) was played on an iPad. In this game, parents and children solved increasingly 
difficult puzzles by touching the screen in order to clear a path for water to move from one point 
on the screen to reach Mickey Mouse on the other side. A story arc was presented at the 
beginning of the game to give players a context for solving the puzzles (Mickey wants to make 
lemonade on a hot sunny day at the beach, but he keeps running out of water). There were up to 
10 puzzles for the parent-child dyads to solve, with each puzzle increasing in difficulty. The iPad 
was placed in between the parent and child.   
  Interrater Reliability. All audio recordings of the interactions between parents and their 
children during each game context were transcribed by the researcher. A random number 
generator was used to select 20% of all transcripts.  To obtain interrater reliability (IRR), these 
selected audio recordings were transcribed by two trained research assistants.  To minimize 
measurement error, the researcher checked for any discrepancies between the transcriptions 
completed by both the researcher and the research assistant. Discrepancies were addressed by the 
researcher by listening to the audio recordings and making a decision on the final transcript for 
analysis. IRR was calculated for each transcription at the word level (i.e., ensure each transcribed 
word matched in both transcriptions) by totaling the number of agreements by transcribers and 
dividing it by the sum of the total number of agreements and the total number of disagreements 
(Sackett, 1978). The result of this formula was then multiplied by 100 to get a percent agreement 
for a single transcription. In this study there was a 93.85% word agreement, which is higher than 






Statistical Analyses Procedures 
Means and standard deviations for parents’ and children’s performance on the 
standardized oral vocabulary achievement measures (i.e., PPVT-IV and EVT-II) was obtained by 
taking the average raw scores, standard scores, percentile ranks, and age equivalents on each of 
these measures. Means, ranges, and standard deviations were also obtained for parents’ and 
children’s language use (i.e., TNW, TTR, NDW, MLU, and NRW) in each play context (i.e., 
free play with toys, board game, and digital game), parents’ and children’s time spent in each 
play context, and the frequency that parents report engaging in different activities with their 
children.  
 In order to answer Research Question 1, a 2X3 Multivariate Analysis of Variance was 
conducted to determine differences in parents’ and children’s language use during each play 
context. Three separate Analyses of Variance tests were conducted comparing parents’ and 
children’s language use in each context based on significant Multivariate Analysis of Variance 
results. A series of t-tests were conducted to determine differences based in child gender, child 
age, parent education level, and parents’ and children’s performances on the standardized oral 
vocabulary achievement measures.  
 Prior to answering Research Question 2, a series of partial correlations were conducted to 
determine relationships between parents’ and children’s oral language use during each context 
and performance on the standardized oral language achievement measures. Based on the 
correlation results, while controlling for children’s age, children’s oral vocabulary knowledge, 
and parent education levels, a series of regression analyses were conducted to determine which 
factors of parents’ oral vocabulary knowledge and use explained significant variance in 








Performance on the Standardized Measures 
Parents’ and children’s performance on the standardized oral language measures can be 
found in Table 1.  As indicated by the mean age equivalency score, mean standard scores, and 
mean percentile ranks, many parents performed below expected adult levels on both the PPVT-
IV (Mean age equivalency = 19.38 years, SD = 5.44) and the EVT-II (Mean age equivalency = 
17.89 years, SD = 6.10). Children, on average, performed within the average range on the PPVT-
IV (Mean age equivalency = 4.00 years, SD = 1.15) and the EVT-II (Mean age equivalency = 
4.12 years, SD = 1.01).   
Table 1 

























35.31 (24.39) 19.38 (5.44) 
Parent 
EVT-II 




39.12 (33.37) 17.89 (6.10) 
Child 
PPVT-IV 




46.79 (27.20) 4.00 (1.15) 
Child 
EVT-II 




51.67 (23.06) 4.12 (1.01) 
Note. Standard deviations are in parentheses. Child age reported in years. 
Survey Results: Parent-Child Game Playing Interactions 
 Approximately 60% reported playing board games, 57% reported playing digital games, 
and 93% of parents reported participating in some type of free play with their children. Parents 
reported on average playing with their children almost 2 days a week playing board games, 






details). The variety of free play, board games, and digital play that parents reported playing with 
their children was quite extensive, and a complete list of reported games played can be found in 
Appendix E. 
Table 2 
Frequency of Game Play 
 Play Context 












Percent of Parents that Play this Context with their Children 60.5% 57.1% 92.9% 
Played 0 Days Last Week 42.3% 8.3% 0% 
Played 1 Day Last Week 19.2% 37.5% 2.6% 
Played 2 Days Last Week 19.2% 20.8% 15.4% 
Played 3 Days Last Week 3.8% 8.3% 17.9% 
Played 4 Days Last Week 0% 4.2% 5.1% 
Played 5 Days Last Week 7.7% 0% 5.1% 
Played 6 Days Last Week 0% 0% 5.1% 
Played Every Day Last Week 7.7% 20.8% 48.7% 
Note. Standard deviation for average days of play for each context in parentheses. 
Time Spent in Each of this Study’s Play Contexts 
Variability in the time each parent-child dyad spent in each play context depended on 
whether or not children wanted to continue playing in a particular context or if the dyad had 
completed the goal of the context (i.e., matching all of the pictures or completing each of the 10 
stages in the digital game). As seen in Table 3, parents and children spent the most time in the 
free play with toys context (M = 9.49 minutes, SD = 1.27 minutes). On average, parents and 
children spent 5.75 minutes playing the digital game (SD = 2.14 minutes) and 5.04 minutes 
playing the board game (SD = 1.70 minutes). The free play context did not have a defined 
stopping point, unlike the digital game and the board game contexts, so it is not surprising that 








Parent-Child Play Time in Each Play Context 
Context 










Board Game 5.04 0.88 10 1.70 
Digital Game 5.75 2.02 10 2.14 
Free Play 9.49 2.90 10 1.27 
 
Overall Differences in Oral Vocabulary Use During Play Contexts 
Research Question 1: Are there differences in oral vocabulary used by parents and their 
children in three different play contexts: free play with toys, a board game, and a digital 
game?  
Parents’ and children’s language quantity (i.e., TNW), language quality (i.e., NDW, 
TTR), and sophisticated language (i.e., NRW, MLU) use during each play context can be found 
in Table 4. A 2X3 Multivariate Analysis of Variance was conducted to determine whether there 
were overall differences in parent and child language output during each play context. 
Multivariate tests showed that there were significant differences across contexts. A series of 
Analysis of Variance tests were then conducted to determine differences between parents’ and 
children’s language use in each context. Significant differences were found for parents’ TNW, 
F(2,126) = 10.54, p < .01, children’s TNW, F(2,126) = 3.26, p < .05, and children’s TTR, 
F(2,126) = 14.25, p < .01. Bonferroni post hoc tests showed differences across several contexts, 
which are outlined below.  
Language quantity. Bonferroni post hoc tests revealed that parents produced the most 
TNW in the free play context (M = 583.51, SD = 248.70), followed by the board game context 
(M = 377.40, SD = 160.10), and finally the digital game context (M = 282.79, SD = 197.30). 






significant differences were found between children’s TNW in the digital game and board game 
contexts. 
Language quality. Similarly, parents produced the most NDW in the free play context 
(M = 147.70, SD = 42.14), then the board game context (M = 114.30, SD = 31.00), and the 
digital game context (M = 88.09, SD = 38.75). Parents had significantly lower TTR during the 
free play context (M = .40, SD = .14), and there were no significant differences between parent 
TTR in the digital game and the board game contexts. Children had the highest TTR in the 
digital game context (M = .70, SD = .20), followed by the board game context (M = .57, SD = 
.49), and then the free play context (M = .38, SD = .12). Children spoke the most NDW in the 
free play context (M = 100.12, SD = 28.95), followed by the board game context (M = 51.41, SD 
= 28.39), and then the digital game context (M = 29.40, SD = 21.82). 
Sophisticated language. Lastly, parents spoke the most NRW in the free play context (M 
= 5.56, SD = 4.08), and there were no significant differences found between parent NRW in the 
digital game and the board game contexts.  Children spoke the most NRW in the free play 
context (M = 1.58, SD = 1.83), while there were no significant differences in NRW produced by 
children in the board game and digital game contexts. Differences in MLU are not reported 








Means for Quality, Quantity, and Sophistication of Language for Each Play Context 











Quality Sophisticated Language 
Context TNW NDW TTR MLU NRW  TNW NDW TTR MLU NRW 
Parent            










 31 -715 20 – 158 .20 - .75 2.86 – 6.86 0 – 11 










 85 – 689 52 – 189 .19 - .61 3.07 – 7.71 0 – 13 










 160 – 1245 46 – 222 .15 - .54 2.16 – 7.01 0 – 19 
Child            










 1 -258 1 – 89 .34 -1.00 1.00 – 5.33 0 – 8 










 0 -382 0 – 131 .00 - .57 0.00 – 9.83 0 – 5 










 2 -549 2 – 156 .21- 1.00 1.00-5.18 0 – 7 











Factors Associated with Differences in Parent-Child Interactions in Each Play Context 
 In order to examine potential causes for the observed group differences in parent and 
child language output in each play context, a series of T-tests were conducted that examined 
several factors associated with both child language productivity: child gender, child age, parents’ 
education level, parents’ oral vocabulary achievement, and children’s oral vocabulary 
achievement. The results for each analysis by game-play context can be found in Tables 5 to 10. 
Research Question 1a: Are There Differences in Parent and Child Language Output 
During Each Play Context based on Child Gender? 
Overall, there were no group differences in child or parent language output in any of the 































T-tests for Differences in Parent-Child Interactions in Game Contexts by Child Gender 
Context Child Gender   
 Female  Male   
Free Play M SD n  M SD n 
M 
Diff. t df 
Language Quantity           
      Child TNW  310.00 133.62 23  280.50 107.78 20 29.50 .79 41 
      Parent TNW 537.91 234.06 23  635.95 260.45 20 95.04 -1.30 41 
Language Quality           
      Child TTR 0.38 0.15 23  0.37 0.09 20 0.01 .19 41 
      Child NDW 103.35 35.36 23  96.40 19.44 20 6.95 .78 41 
      Parent TTR 0.29 0.05 23  0.28 0.08 20 0.01 .68 41 
      Parent NDW 147.96 40.61 23  147.40 44.89 20 0.56 .04 41 
Sophisticated 
Language 
          
      Child NRW 1.52 1.59 23  1.65 2.11 20 0.13 -.23 41 
      Parent NRW 5.65 4.56 23  4.45 3.56 20 1.20 .16 41 
Board Game           
Language Quantity           
      Child TNW 115.83 82.08 23  102.40 61.65 20 13.43 .60 41 
      Parent TNW 378.09 152.23 23  376.60 172.78 20 1.49 .03 41 
Language Quality           
      Child TTR 0.66 0.65 23  0.48 0.13 20 0.18 1.17 41 
      Child NDW 51.74 29.30 23  50.45 28.04 20 1.29 .15 41 
      Parent TTR 0.34 0.09 23  0.33 0.10 20 0.01 .45 41 
      Parent NDW 117.30 27.10 23  110.85 35.36 20 6.45 .68 41 
Sophisticated 
Language 
          
      Child NRW 1.17 1.44 23  1.30 1.34 20 0.13 -.30 41 
      Parent NRW 3.78 3.29 23  3.45 3.15 20 0.33 .34 41 
Digital Game           
Language Quantity           
      Child TNW 59.83 70.18 23  49.40 45.86 20 10.43 0.57 41 
      Parent TNW 313.70 216.31 23  247.25 171.32 20 66.45 1.11 41 
Language Quality           
      Child TTR 0.68 0.21 23  0.72 0.19 20 0.04 -0.61 41 
      Child NDW 29.91 25.51 23  28.80 17.27 20 1.11 0.17 41 
      Parent TTR 0.39 0.16 23  0.40 0.13 20 0.01 -0.24 41 
      Parent NDW 93.70 42.24 23  81.65 34.25 20 12.05 1.02 41 
Sophisticated 
Language 
          
      Child NRW 0.83 1.85 23  0.40 0.82 20 0.43 0.95 41 
      Parent NRW 3.96 3.18 23  3.20 2.71 20 0.76 0.83 41 







Research Question 1b: Are There Differences in Parent and Child Language Output 
During Each Play Context based on Child Age? 
In terms of age, the average age for children in this study was 3.99 years. Comparing 
children under age 4 years old (N = 23) to children 4 years old and older (N = 20), older children 
produced more TNW (i.e., language quantity; t = 2.06, p < .05) and NDW (i.e., language quality; 
t = 3.01, p < .01) during the free play context but produced lower TNW (t = -2.26, p < .05), and 
higher TTR (i.e., language quality; t = 2.10, p < .05) during the digital game than their younger 
peers (see Table 6). Parents of older children also produced higher TTR (t = 2.49, p < .05) in the 


































T-tests for Differences in Parent-Child Interactions in Game Contexts by Child Age 
Context  Child Age  
 Below 4.00 Years  4.00 Years and Up    
Free Play M SD n  M SD n 
M  
Diff. t df 
Language Quantity           
      Child TNW  261.91 129.42 23  335.80 101.55 20 73.89 2.06* 41 
      Parent TNW 584.04 281.62 23  582.90 211.78 20 1.14 -0.02 41 
Language Quality           
      Child TTR 0.40 0.16 23  0.35 0.05 20 0.05 -1.36 41 
      Child NDW 88.78 29.18 23  113.15 23.07 20 24.37 3.01** 41 
      Parent TTR 0.29 0.08 23  0.28 0.05 20 0.01 -0.41 41 
      Parent NDW 141.00 42.22 23  155.40 41.78 20 14.4 1.12 41 
Sophisticated 
Language 
          
      Child NRW 1.35 1.67 23  1.85 2.01 20 0.50 0.90 41 
      Parent NRW 4.43 3.50 23  6.85 4.39 20 2.42 2.01 41 
Board Game           
Language Quantity           
      Child TNW 100.26 76.56 23  120.30 68.49 20 20.04 0.90 41 
      Parent TNW 378.13 174.64 23  376.55 146.19 20 1.58 -0.03 41 
Language Quality           
      Child TTR 0.48 0.15 23  0.68 0.69 20 0.20 1.33 41 
      Child NDW 45.70 26.20 23  57.40 30.16 20 11.7 1.36 41 
      Parent TTR 0.33 0.10 23  0.34 0.08 20 0.01 0.66 41 
      Parent NDW 108.17 27.96 23  121.35 33.48 20 13.18 1.41 41 
Sophisticated 
Language 
          
      Child NRW 1.13 1.36 23  1.35 1.42 20 0.22 0.52 41 
      Parent NRW 2.96 2.57 23  4.40 3.71 20 1.44 1.50 41 
Digital Game           
Language Quantity           
      Child TNW 73.30 74.12 23  33.90 25.15 20 39.40 -2.26* 41 
      Parent TNW 319.04 185.00 23  241.10 207.28 20 77.94 -1.30 41 
Language Quality           
      Child TTR 0.64 0.22 23  0.76 0.15 20 0.12 2.10* 41 
      Child NDW 34.65 26.03 23  23.35 14.00 20 11.30 -1.73 41 
      Parent TTR 0.35 0.11 23  0.45 0.16 20 0.10 2.49* 41 
      Parent NDW 94.52 34.57 23  80.70 42.76 20 13.82 -1.17 41 
Sophisticated 
Language 
          
      Child NRW 1.00 1.88 23  0.20 0.52 20 0.80 -1.84 41 
      Parent NRW 3.78 2.52 23  3.40 3.46 20 0.38 -0.42 41 







Research Question 1c: Are There Differences in Parent and Child Language Output 
During Each Play Context based on Parent Education? 
Table 7 includes the T-tests comparing oral language use of parents during the game 
contexts who had attained a high school diploma or some college (N = 14) to children whose 
parents had obtained a post-secondary degree (N = 29). Group differences were only found on 
children’s TNW (i.e., language quantity) during the board game context (t = -2.16, p < .05). 
Children of parents who indicated that their highest degree obtained was a high school diploma 
or indicated having some college produced more TNW than parents who reported attaining 


































T-tests for Differences in Parent-Child Interactions in Game Contexts by Parent Education Level 
Context  Parent Education Level  
 Some College or 
Lower  
   Associate Degree or 
Higher  
Free Play M SD n  M SD n 
M 
Diff. t df 
Language Quantity           
      Child TNW  338.14 105.47 14  276.07 125.61 29 62.07 -1.60 41 
      Parent TNW 480.36 212.42 14  633.31 252.81 29 152.95 1.95 41 
Language Quality           
      Child TTR 0.33 0.07 14  0.40 0.14 29 0.07 1.64 41 
      Child NDW 106.36 17.93 14  97.10 32.85 29 9.26 -.98 41 
      Parent TTR 0.29 0.04 14  0.28 0.08 29 0.01 -.59 41 
      Parent NDW 135.21 43.75 14  153.72 40.74 29 18.51 1.36 41 
Sophisticated 
Language 
          
      Child NRW 1.64 2.47 14  1.55 1.48 29 0.09 -.15 41 
      Parent NRW 4.21 2.36 14  6.21 4.59 29 2.00 1.53 41 
Board Game           
Language Quantity           
      Child TNW 142.64 88.31 14  93.62 59.25 29 49.02 -2.16* 41 
      Parent TNW 421.36 164.28 14  356.17 156.54 29 65.19 -1.26 41 
Language Quality           
      Child TTR 0.48 0.10 14  0.62 0.59 29 0.11 .92 41 
      Child NDW 62.79 29.94 14  45.52 26.31 29 17.27 -1.93 41 
      Parent TTR 0.30 0.07 14  0.35 0.09 29 0.05 1.86 41 
      Parent NDW 116.64 27.93 14  113.17 32.79 29 3.47 -.34 41 
Sophisticated 
Language 
          
      Child NRW 1.57 1.51 14  1.07 1.31 29 0.50 -1.13 41 
      Parent NRW 3.29 3.43 14  3.79 3.12 29 0.50 .48 41 
Digital Game           
Language Quantity           
      Child TNW 77.64 78.24 14  44.03 45.99 29 33.61 -1.78 41 
      Parent TNW 277.86 191.98 14  285.17 203.07 29 7.31 0.11 41 
Language Quality           
      Child TTR 0.66 0.25 14  0.72 0.17 29 0.06 0.91 41 
      Child NDW 36.07 26.83 14  26.17 18.62 29 9.90 -1.41 41 
      Parent TTR 0.37 0.14 14  0.41 0.15 29 0.04 0.74 41 
      Parent NDW 84.07 34.06 14  90.03 41.26 29 5.96 0.47 41 
Sophisticated 
Language 
          
      Child NRW 0.86 2.21 14  0.52 0.95 29 0.34 -0.71 41 
      Parent NRW 3.71 3.38 14  3.55 2.80 29 0.16 -0.17 41 






Research Question 1d: Are There Differences in Parent and Child Language Output 
During Each Play Context based on Parent Performance on the Standardized Vocabulary 
Measures? 
A different pattern emerged when comparing child outcomes based upon parents’ 
performance on standardized measures of oral vocabulary achievement. Parents were categorized 
into two groups depending on their performance on the PPVT-IV (see Table 8) and EVT-II (see 
Table 9): at or above average performance (i.e., a standard score of 85 or higher on the PPVT-IV 
[N = 34] or EVT-II [N = 28]) and below average performance (i.e., a standard score of less than 
85 on the PPVT-IV [N = 9] or EVT-II [N = 15]).  Children of parents who performed below 
average on the PPVT-IV produced higher TNW (i.e., language quantity; t = -3.18, p < .01), 
NDW (i.e., language quality; (t = -2.74, p < .15), and NRW (i.e., sophisticated language; (t = -
2.49, p < .05) than their peers during the digital game. Similarly, children of parents who 
performed below average on the EVT-II produced more TNW (t = -3.41, p < .01) and NDW (t = 
-3.34, p < .01) than their peers during the digital game. Parents who performed below average on 
the EVT-II had higher TTR (i.e., language quality) than parents who performed at or above 
average (t = -2.31, p < .05). Parents who performed at or above average on the PPVT-IV also 
produced significantly higher TNW (t = 2.03, p < .05) during the digital game than their peers, 
















T-tests for Differences in Parent-Child Interactions in Game Contexts by Parent PPVT-IV Score 
Context  Parent PPVT-IV Standard Scores  
 Below Average  
(< 85)  




Free Play M SD n  M SD n M Diff. t df 
Language Quantity           
      Child TNW  355.33 102.03 9  278.30 124.20 33 77.03 -1.71 40 
      Parent TNW 543.67 159.95 9  607.21 261.02 33 63.54 .69 40 
Language Quality           
      Child TTR 0.33 0.06 9  0.39 0.13 33 0.20 1.43 40 
      Child NDW 111.00 18.48 9  97.03 31.16 33 13.97 -1.28 40 
      Parent TTR 0.29 0.04 9  0.28 0.07 33 0.01 -.17 40 
      Parent NDW 150.89 30.35 9  149.91 42.06 33 0.98 -.07 40 
Sophisticated 
Language 
          
      Child NRW 1.44 1.94 9  1.45 1.58 33 0.01 .02 40 
      Parent NRW 4.11 2.71 9  6.06 4.33 33 1.95 1.28 40 
Board Game           
Language Quantity           
      Child TNW 140.22 114.38 9  100.79 57.69 33 39.43 -1.44 40 
      Parent TNW 343.78 144.75 9  390.48 165.54 33 46.70 .77 40 
Language Quality           
      Child TTR 0.51 0.10 9  0.60 0.55 33 0.09 .48 40 
      Child NDW 63.89 39.44 9  47.48 24.67 33 16.41 -1.54 40 
      Parent TTR 0.34 0.10 9  0.33 0.09 33 0.01 -.33 40 
      Parent NDW 106.56 27.57 9  117.58 31.58 33 11.02 .95 40 
Sophisticated 
Language 
          
      Child NRW 1.56 1.51 9  1.12 1.36 33 0.44 -.83 40 
      Parent NRW 2.67 2.60 9  4.00 3.30 33 1.33 1.12 40 
Digital Game           
Language Quantity           
      Child TNW 107.00 99.52 9  42.18 64.63 33 64.82 -3.18** 40 
      Parent TNW 175.11 55.97 9  319.52 209.27 33 144.41 2.03* 40 
Language Quality           
      Child TTR 0.60 0.24 9  0.72 0.18 33 0.12 1.59 40 
      Child NDW 46.33 30.92 9  25.42 16.57 33 20.91 -2.74** 40 
      Parent TTR 0.44 0.09 9  0.38 0.14 33 0.06 -1.23 40 
      Parent NDW 72.44 11.84 9  94.12 41.53 33 21.68 1.54 40 
Sophisticated 
Language 
          
      Child NRW 1.67 2.65 9  0.36 0.82 33 1.31 -2.49* 40 
      Parent NRW 2.78 2.28 9  3.94 3.08 33 1.16 1.05 40 








T-tests for Differences in Parent-Child Interactions in Game Contexts by Parent EVT-II Score 
Context  Parent EVT-II Standard Scores  
 Below Average  
(< 85)  
At or Above Average  
(> 84)   
Free Play M SD n  M SD n M Diff. t df 
Language Quantity           
      Child TNW  328.87 119.92 15  275.89 122.55 27 52.98 -1.35 40 
      Parent TNW 534.73 163.39 15  626.30 274.48 27 91.57 1.18 40 
Language Quality           
      Child TTR 0.36 0.09 15  0.39 0.14 27 0.03 .75 40 
      Child NDW 108.67 24.81 15  95.22 30.90 27 13.45 1.44 40 
      Parent TTR 0.31 0.07 15  0.27 0.06 27 0.04 -2.31* 40 
      Parent NDW 141.07 37.02 15  155.15 40.62 27 14.08 1.11 40 
Sophisticated 
Language 
          
      Child NRW 1.80 1.78 15  1.26 1.56 27 0.54 -1.02 40 
      Parent NRW 4.87 3.25 15  6.07 4.49 27 1.20 .92 40 
Board Game           
Language Quantity           
      Child TNW 122.60 95.93 15  101.81 58.55 27 20.79 -.87 40 
      Parent TNW 333.47 142.13 15  406.59 167.05 27 73.12 1.43 40 
Language Quality           
      Child TTR 0.67 0.82 15  0.53 0.12 27 0.14 -.91 40 
      Child NDW 54.67 34.34 15  48.96 25.56 27 5.71 -.61 40 
      Parent TTR 0.36 0.11 15  0.32 0.08 27 0.04 -1.38 40 
      Parent NDW 107.40 28.30 15  119.56 31.76 27 12.16 1.23 40 
Sophisticated 
Language 
          
      Child NRW 1.33 1.29 15  1.15 1.46 27 0.18 -.41 40 
      Parent NRW 3.00 2.54 15  4.11 3.47 27 1.11 1.09 40 
Digital Game           
Language Quantity           
      Child TNW 93.73 82.56 15  35.15 26.88 27 58.58 -3.41** 40 
      Parent TNW 230.80 164.32 15  320.67 207.37 27 89.87 1.44 40 
Language Quality           
      Child TTR 0.62 0.22 15  0.73 0.17 27 0.11 1.92 40 
      Child NDW 43.40 26.66 15  22.41 14.31 27 20.99 -3.34** 40 
      Parent TTR 0.42 0.12 15  0.37 0.14 27 0.05 -1.21 40 
      Parent NDW 81.07 26.05 15  94.15 43.18 27 13.08 1.07 40 
Sophisticated 
Language 
          
      Child NRW 1.13 2.17 15  0.37 0.84 27 0.76 -1.64 40 
      Parent NRW 3.07 2.74 15  4.04 3.04 27 0.97 1.03 40 






Research Question 1e: Are There Differences in Parent and Child Language Output 
During Each Play Context based on Child Performance on the Standardized Vocabulary 
Measures? 
Children were divided in to the same 2 groups as the parents based upon their 
performance on the standardized measures (i.e., the at or above average performance group for 
PPVT-IV (N = 37) and the below average performance group for the PPVT-IV (N = 6). 
Children’s language output in all 3 play contexts were similar, regardless of their performance on 
the PPVT-IV (see Table 10). All children performed at or above the cutoff standard score of 85 














T-tests for Differences in Parent-Child Interactions in Game Contexts by Child PPVT-IV Score 
Context  Child PPVT-IV Standard Scores  
 Below Average  
(< 85)  
At or Above Average 
(> 84) 
  
Free Play M SD n  M SD n 
M 
Diff. t df 
Language Quantity           
      Child TNW  263.83 80.62 6  301.54 127.28 37 37.71 .70 41 
      Parent TNW 566.67 246.27 6  586.24 252.31 37 19.57 .18 41 
Language Quality           
      Child TTR 0.35 0.05 6  0.38 0.13 37 0.03 .52 41 
      Child NDW 90.50 21.37 6  101.68 29.94 37 11.18 .88 41 
      Parent TTR 0.27 0.06 6  0.29 0.07 37 0.02 .60 41 
      Parent NDW 142.67 34.22 6  148.51 43.64 37 5.84 .31 41 
Sophisticated 
Language 
          
      Child NRW 1.17 0.98 6  1.65 1.93 37 0.48 .59 41 
      Parent NRW 4.83 4.12 6  5.68 4.12 37 0.85 .47 41 
Board Game           
Language Quantity           
      Child TNW 94.67 35.43 6  112.00 77.20 37 17.33 .54 41 
      Parent TNW 376.00 116.2 6  377.62 167.46 37 1.62 .02 41 
Language Quality           
      Child TTR 0.51 0.10 6  0.59 0.52 37 0.08 .35 41 
      Child NDW 45.83 13.67 6  52.00 30.15 37 6.17 .49 41 
      Parent TTR 0.32 0.06 6  0.34 0.09 37 0.02 .45 41 
      Parent NDW 114.83 21.73 6  114.22 32.49 37 0.61 -.05 41 
Sophisticated 
Language 
          
      Child NRW 0.67 0.52 6  1.32 1.45 37 0.65 1.09 41 
      Parent NRW 4.00 2.90 6  3.57 3.27 37 0.43 -.30 41 
Digital Game           
Language Quantity           
      Child TNW 60.67 88.99 6  54.05 55.19 37 6.62 -0.25 41 
      Parent TNW 215.83 123.64 6  293.65 205.92 37 77.82 0.89 41 
Language Quality           
      Child TTR 0.74 0.24 6  0.69 0.19 37 0.05 -0.60 41 
      Child NDW 30.00 30.20 6  29.30 20.71 37 0.70 -0.07 41 
      Parent TTR 0.41 0.10 6  0.40 0.15 37 0.01 -0.17 41 
      Parent NDW 78.33 21.20 6  89.68 48.88 37 11.35 0.66 41 
Sophisticated 
Language 
          
      Child NRW 0.83 1.32 6  0.59 1.50 37 0.24 -0.37 41 
      Parent NRW 4.00 2.10 6  3.54 3.10 37 0.46 -0.35 41 






Relations Between Children’s and Parents’ Vocabulary Production during Game Play and 
Vocabulary Achievement 
Research Question 2: After Accounting for Children’s Age Children’s Oral Vocabulary 
Knowledge (i.e., Expressive Vocabulary Test-2 (EVT-II) and PPVT-IV)), and Parents’ 
Education Levels, What Characteristics of Parents’ Oral Vocabulary Knowledge, Quantity 
of Language (TNW), Quality of Language (TTR and NDW), and Sophisticated Language 
(MLU and NRW) Explain Significant Variance in Children’s Oral Vocabulary Use? 
Correlation Analyses 
A series of correlations were conducted to determine the relationship between parent and 
child oral language use, and parent and child performance on the standardized measures for each 
of the play contexts. As seen in the following tables, parents’ and children’s performance on the 
both the PPVT-IV and the EVT-II were found to be significantly positively related. Child 
performance on the PPVT-IV was significantly positively related to their performance on the 
EVT-II (r = .66, p < .01), parents’ performance on the PPVT-IV (r = .43, p < .01), and parents’ 
performance on the EVT-II (r = .44 p < .01). Child performance on the EVT-II was significantly 
positively related to parents’ performance on the PPVT-IV (r = .36, p < .05) and the EVT-IV (r = 
.45, p < .01). Parents’ performance on the PPVT-IV was significantly positively related to 
parents’ performance on the EVT-II (r = .70, p < .01). The results of the correlations between 
parents’ and children’s oral language use and performance on the standardized measures, 










Correlations for parents’ and children’s oral language use during the free play context, 
and parents’ and children’s performance on the PPVT-IV and EVT-II can be found in Table 11. 
Child performance on the PPVT-IV and the EVT-II were not significantly correlated with 
children’s oral language production during the free play context. Parents’ performance on the 
PPVT-IV was not related to their own oral language use during the free play context. Parents’ 
TNW was significantly related to parents’ NDW (r = .70, p < .01). Children’s TNW was 
significantly related to children’s TTR (r = -.76, p < .01). None of children’s oral language 
output was found to be significantly related to parents’ output during the free play context, 
except for children’s NRW and parents’ TTR (r = .40, p < .05). Parents’ NDW was significantly 
related to parents’ TTR (r = -.62, p < .01). Children’s NDW was significantly related to 
children’s TNW (r = .89, p < .05) and children’s TTR (r = -.73, p < .05). Parents’ NRW was 
significantly related to parents’ NDW (r = .51, p < .01). Parents’ TTR was also found to be 
significantly negatively related to parents’ own TNW in this context (r = -.57, p < .01). 
Language quantity. Parent performance on the EVT-II, but not on the PPVT-IV, was 
significantly negatively related to children’s TNW (r = -.41, p < .01). The higher parents 
performed on the EVT-II, the fewer TNW their children spoke during free play.  
Language quality. Parent performance on the EVT-II, but not on the PPVT-IV was 
significantly negatively related to children’s NDW (r = -.40, p < .05), and was significantly 
positively related to children’s TTR (r = .36, p < .05).  
Sophisticated language. None of children’s oral language output was found to be 
significantly related to parents’ output during the free play context, except for children’s NRW. 






NRW (r = .33, p < .05) in this context. Parents who performed better on the EVT-II produced 








Partial Correlations Among Parent and Child Vocabulary Measures During Free Play, Controlling for Child’s Age 
Note. * p < .05, ** p < .01 
Measure 1 2 3 4 5 6 7 8 9 10 11 12 
1. Child 
TNW 
─            
2. Child 
TTR 
-.76** ─           
3. Child 
NDW 
.89** -.73** ─          
4. Child 
NRW 
.13 -.07 .22 ─         
5. Parent 
TNW 
-.19 .15 -.16 -.11 ─        
6. Parent 
TTR 
-.01 .10 .05 .40* -.57** ─       
7. Parent 
NDW 
.05 .01 .08 -.07 .70** -.62** ─      
8. Parent 
NRW 
-.17 .19 -.12 .19 .26 -.24 .51** ─     
9. Child 
PPVT-IV 
.04 .02 .02 -.05 -.17 .05 -.06 .03 ─    
10. Child 
EVT-II 
.02 .04 .04 .10 -.12 .14 .07 .17 .66** ─   
11. Parent 
PPVT-IV 
-.27 .09 -.21 .20 .02 -.07 -.01 .21 .43** .36* ─  
12. Parent 
EVT-II 






Board Game  
Correlations for parents’ and children’s oral language use during the board game context, 
and parents’ and children’s performance on the PPVT-IV and the EVT-II can be found in Table 
12.  Parents’ and children’s performance on the PPVT-IV and the EVT-II were not found to be 
significantly related to any of their language use in the board game context. Parents’ TNW was 
significantly positively related to children’s TNW (r = .47, p < .01), children’s NDW (r = .50, p 
< .01), children’s NRW (r = .37, p < .05), parents’ TTR (r = -.84, p < .01), parents’ NDW (r = 
.84, p < .01), and parents’ NRW (r = .45, p < .01) during the board game context. Children’s 
NRW was found to be significantly positively related to children’s TNW (r = .55, p < .01) and 
children’s NDW (r = .52, p < .01). Children’s NDW was found to be significantly positively 
related to children’s TNW (r = .96, p < .01). Parents’ NDW was significantly positively related 
to children’s TNW (r = .58, p < .01), children’s NDW (r = .64, p < .01), and parents’ NRW (r = 
.59, p < .01) during the board game context. Parents’ TTR was found to be significantly 
negatively correlated with children’s TNW (r = -.33, p < .05), children’s NDW (r = -.35, p < 
.05), and parents’ NDW (r = -.54, p < .01). Parents’ NRW was found to be significantly 







Partial Correlations Among Parent and Child Vocabulary Measures During Board Game Play, Controlling for Child’s Age 
Note. * p < .05, ** p < .01 
 
Measure 1 2 3 4 5 6 7 8 9 10 11 12 
1. Child TNW ─            
2. Child TTR -.07 ─           
3. Child NDW .96** -.12 ─          
4. Child NRW .55** -.08 .52** ─         
5. Parent 
TNW 
.47** -.04 .50** .37* ─        
6. Parent TTR -.33* -.06 -.35* -.26 -.84** ─       
7. Parent 
NDW 
.58** -.04 .64** .31 .84** -.54** ─      
8. Parent 
NRW 
.30 .01 .34* .22 .45** -.23 .59** ─     
9. Child 
PPVT-IV 
-.12 .11 .16 .19 -.05 .10 -.04 -.03 ─    
10. Child EVT-
II 
.01 -.04 .01 .11 .06 .03 .18 -.09 .66** ─   
11. Parent 
PPVT-IV 
-.12 -.03 -.15 -.02 .01 -.05 .04 .08 .43** .36* ─  
12. Parent 
EVT-II 






Digital Game  
Correlations between parents’ and children’s oral language use during the digital game 
context, parents’ and children’s performance on the PPVT-IV and EVT-II, and children’s age 
can be found in Table 13. Children’s TNW was found to be significantly positively related to 
children’s NDW (r = .96, p < .01) and children’s NRW (r = .55, p < .01), while children’s TNW 
was significantly negatively related to children’s TTR (r = -.75, p < .01). Children’s NDW was 
found to be significantly negatively related to children’s TTR (r = -.77, p < .01).  Children’s 
NRW was found to be significantly positively related to children’s NDW (r = .46, p < .01) and 
significantly negatively related to children’s TTR (r = -.45, p < .01).  Parents’ TNW was 
significantly positively related to parents’ NDW (r = .95, p < .01) and parents’ NRW (r = 65, p < 
.01). Parents’ TNW was significantly negatively related to parents’ TTR (r = -.87, p < .01).  
Parents’ NDW was significantly negatively related to parents’ TTR (r = -.85, p < .01). Parents’ 
NRW was found to be significantly positively related to parents’ NDW (r = .62, p < .01) and 
significantly negatively related to parents’ TTR (r = -.54, p < .01).  
Language quantity. Parents’ performance on the EVT-II, was found to be significantly 
negatively related to children’s TNW (r = -.43, p < .01) and parent TNW (r = -.36, p < .05). 
Similarly, parents’ performance on the PPVT-IV was found to be significantly negatively related 
to children’s TNW (r = -.34, p < .05). The better parents performed on the standardized 









Language quality. Parents’ performance on the EVT-II, but not the PPVT-IV, was found 
to be significantly negatively related to children’s NDW (r = -.42, p < .01). Parents’ performance 
on the EVT-II was found to be significantly positively related to parents’ NDW (r = .32, p < .05) 
during the digital game context. 
Sophisticated language. Parents’ performance on the EVT-II, but not the PPVT-IV, was 
found to be significantly negatively related to children’s NRW (r = -.27, p < .05) and parent TTR 
(r = -.39, p < .05), and significantly positively related to children’s TTR (r = .49, p < .01) during 
the digital game context. Overall, parents’ and children’s oral language use during this context 








Partial Correlations Among Parent and Child Vocabulary Measures During Digital Game Play, Controlling for Child’s Age 
Note. * p < .05, ** p < .01 
Measure 1 2 3 4 5 6 7 8 9 10 11 12 
1. Child 
TNW 
─            
2. Child 
TTR 
-.75** ─           
3. Child 
NDW 
.96** -.77** ─          
4. Child 
NRW 
.55** -.45** .46** ─         
5. Parent 
TNW 
.02 -.02 .12 -.18 ─        
6. Parent 
TTR 
.01 -.13 -.10 .23 -.87** ─       
7. Parent 
NDW 
.02 -.01 .15 -.17 .95** -.85** ─      
8. Parent 
NRW 
-.01 -.14 .08 -.05 .65** -.54** .62** ─     
9. Child 
PPVT-IV 
-.18 .08 -.16 -.17 .06 -.07 .02 -.09 ─    
10. Child 
EVT-II 
-.14 .07 -.12 -.17 .10 -.10 .14 -.01 .66** ─   
11. Parent 
PPVT-IV 
-.34* .24 -.27 -.26 .22 -.25 .22 .09 .43** .36* ─  
12. Parent 
EVT-II 







Given the pattern of results from the correlation analyses, a series of regression analyses 
were conducted to further elucidate the nature of the relation between parents’ and children’s 
language use during the 3 game contexts. In order to better account for the specific relation 
between parents’ language input and children’s language output during game play independent 
of other factors that may have been related to their language use while playing the games, child 
age, child performance on the PPVT-IV and EVT-II, and parent education were entered into the 
regression analysis first.  Then, measures of parent oral vocabulary knowledge (i.e. parent 
performance on the EVT-II and PPVT-IV) and use (i.e., parents’ TNW, NDW, TTR, NRW) in 
each game context were entered as independent variables in the regression analyses only if they 
were significantly correlated with children’s oral vocabulary use during that context. In this 
manner, these analyses helped determine which characteristics of parent oral language input had 
significant effects on children’s language output above and beyond children’s initial status (i.e., 
children’s age, children’s performance on the PPVT-IV and EVT-II) and parent education levels. 
Free Play  
In the free play context, in addition to child age, child PPVT-IV, child EVT-II, and parent 
education, parents’ performance on the EVT-II and parents’ TTR during the free play context 
were entered into the regression analysis (see Table 14 for F-tests in the free play context). F-
tests for the free play context were found to be significant for TNW (F(6,35) = 3.27, p < .05) and 
NDW (F(6,35) = 3.94, p < .01). Parents’ performance on the EVT-II was significantly predictive 






Tables 15, 16, 17, and 18). Parents’ TTR in the free play context was also found to be predictive 
of children’s NRW during free play (t = 2.85, p < .01). 
Table 14  
F-Tests for Parents’ and Children’s Oral Vocabulary Knowledge and Use During Free Play 
Dependent 
Variable 
Independent Variable F-Test R Square 
Child TNW 
Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) =  2.05 
 
.18 
   
Step 2 Child age, child PPVT-IV, child EVT-II, and 
parent education, parent EVT-II, and parent TTR 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) =  3.25* 
 
.26 
   
Step 2 Child age, child PPVT-IV, child EVT-II, and 
parent education, parent EVT-II, and parent TTR 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) = 1.36 
 
.13 
   
Step 2 Child age, child PPVT-IV, child EVT-II, and 
parent education, parent EVT-II, and parent TTR 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) =  .19 
 
.02 
   
Step 2 Child age, child PPVT-IV, child EVT-II, and 
parent education, parent EVT-II, and parent TTR 
F(6,35) = 1.5 
 
.21 











Table 15  
Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s TNW 








Error Beta t Sig. 
1 (Constant) -23.17 190.37  -.12 .90 
 Child Age 6.42 2.94 .34 2.18 .04 
 Child EVT-II -.33 2.09 -.03 -.16 .88 
 Child PPVT-IV 1.02 1.83 .11 .56 .58 
 Parent Education -82.31 39.49 -.32 -2.08 .04 
2 (Constant) 153.03 192.43  .80 .43 
 Child Age 6.39 2.68 .34 2.38 .02 
 Child EVT-II 1.79 2.03 .18 .88 .38 
 Child PPVT-IV 1.87 1.69 .21 1.10 .28 
 Parent Education -34.16 39.31 -.13 -.87 .39 
 Parent EVT-II -4.20 1.35 -.59 -3.11 .004 



























Table 16  
Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s NDW 








Error Beta t Sig. 
1 (Constant) -8.49 43.04  -.20 .85 
 Child Age 2.20 .68 .48 3.22 .00 
 Child EVT-II .05 .48 .02 .11 .91 
 Child PPVT-IV .10 .42 .05 .23 .82 
 Parent Education -16.77 9.18 -.27 -1.83 .08 
2 (Constant) 26.91 44.31  .61 .55 
 Child Age 2.11 .63 .47 3.33 .002 
 Child EVT-II .53 .47 .22 1.11 .27 
 Child PPVT-IV .29 .39 .13 .75 .46 
 Parent Education -5.20 9.38 -.08 -.55 .58 
 Parent EVT-II -.92 .32 -.53 -2.90 .006 














Table 17  
Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s TTR 








Error Beta t Sig. 
1 (Constant) .52 .20  2.68 .01 
 Child Age -.005 .003 -.29 -1.76 .09 
 Child EVT-II .001 .002 .14 .65 .52 
 Child PPVT-IV -.001 .002 -.09 -.43 .67 
 Parent Education .08 .04 .29 1.84 .07 
2 (Constant) .33 .21  1.60 .12 
 Child Age -.005 .003 -.26 -1.66 .11 
 Child EVT-II -.001 .002 -.06 -.29 .77 
 Child PPVT-IV -.001 .002 -.16 -.82 .42 
 Parent Education .04 .04 .13 .80 .43 
 Parent EVT-II .004 .001 .49 2.38 .02 


























Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s NRW 








Error Beta t Sig. 
1 (Constant) .69 2.77  .25 .81 
 Child Age -.02 .04 -.06 -.34 .74 
 Child EVT-II .02 .03 .14 .61 .55 
 Child PPVT-IV -.007 .03 -.06 -.25 .80 
 Parent Education .34 .59 .10 .58 .57 
2 (Constant) -2.74 2.86  -.96 .35 
 Child Age -.004 .04 -.02 -.09 .93 
 Child EVT-II -.003 .03 -.02 -.11 .91 
 Child PPVT-IV -.008 .03 -.07 -.34 .740 
 Parent Education .18 .61 .05 .30 .77 
 Parent EVT-II .02 .02 .23 1.09 .28 
 Parent TTR 11.68 4.09 .48 2.85 .007 
 
Board Game 
In the board game context, in addition to child age, child PPVT-IV, child EVT-II, and 
parent education, parents’ NDW, parents’ TTR, and parents’ NRW during the board game 
context were entered into the regression equation (see Table 19 for the F-tests in the board game 
context). Parents’ TNW during the board game context was not included in the regression 
analysis to avoid multicollinearity effects. F-tests for the board game context were only found to 
be significant for children’s NDW (F(8,34) = 4.33, p < .01). In the board game context, parents’ 
NDW during the board game context was significantly predictive of children’s TNW (t = 2.45, p 






Table 19  
F-Tests for Parents’ and Children’s Oral Vocabulary Knowledge and Use During the Board 
Game 
Dependent 
Variable Independent Variable F-Test R Square 
Child TNW 
Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,38) =  1.36 
 
.13 
   
Step 2 Child age, child PPVT-IV, child EVT-II, parent 
education, parent NDW, parent TTR, and parent 
NRW 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,38) =  1.62 
 
.15 
   
Step 2 Child age, child PPVT-IV, child EVT-II, parent 
education, parent NDW, parent TTR, and parent 
NRW 
F(8,34) = 4.33** .50 
Child TTR 
Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,38) = .64 .06 
   
Step 2 Child age, child PPVT-IV, child EVT-II, parent 
education, parent NDW, parent TTR, and parent 
NRW 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,38) =  .73 
 
.07 
   
Step 2 Child age, child PPVT-IV, child EVT-II, parent 
education, parent NDW, parent TTR, and parent 
NRW 
F(8,34) = 1.02 
 
.19 


















Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s TNW 








Error Beta t Sig. 
1 (Constant) 110.78 116.05  .96 .35 
 Child Age .45 1.79 .04 .25 .80 
 Child EVT-II 1.03 1.27 .17 .81 .43 
 Child PPVT-IV -.96 1.12 -.18 -.86 .40 
 Parent Education -48.60 24.07 -.32 -2.02 .05 
2 (Constant) 94.48 144.98  .65 .52 
 Child Age -.40 1.64 -.04 -.25 .81 
 Child EVT-II -.68 1.25 -.11 -.54 .59 
 Child PPVT-IV .01 1.02 .001 .01 .99 
 Parent Education -42.56 21.62 -.28 -1.97 .06 
 Parent NDW 1.93 .79 .82 2.45 .02 
 Parent TTR -87.16 231.86 -.11 -.38 .71 


























Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s NDW 








Error Beta t Sig. 
1 (Constant) 31.28 44.73  .70 .49 
 Child Age .67 .69 .15 .97 .34 
 Child EVT-II .49 .49 .21 .99 .32 
 Child PPVT-IV -.51 .43 -.24 -1.18 .25 
 Parent Education -17.89 9.28 -.30 -1.93 .06 
2 (Constant) 34.02 52.06  .65 .52 
 Child Age .25 .59 .06 .42 .68 
 Child EVT-II -.25 .45 -.10 -.55 .59 
 Child PPVT-IV -.09 .37 -.04 -.23 .82 
 Parent Education -15.49 7.77 -.26 -1.99 .054 
 Parent NDW .88 .28 .96 3.11 .004 
 Parent TTR -55.68 83.26 -.18 -.67 .51 














Table 22  
Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s TTR 








Error Beta t Sig. 
1 (Constant) -.02 .81  -.02 .98 
 Child Age .01 .01 .14 .85 .40 
 Child EVT-II -.01 .01 -.19 -.89 .38 
 Child PPVT-IV .01 .01 .23 1.06 .29 
 Parent Education .10 .17 .10 .62 .54 
2 (Constant) 1.07 1.20  .89 .38 
 Child Age .01 .01 .09 .52 .61 
 Child EVT-II -.01 .01 -.24 -.93 .36 
 Child PPVT-IV .01 .01 .28 1.20 .24 
 Parent Education .13 .18 .13 .74 .47 
 Parent NDW .01 .01 .35 .86 .39 
 Parent TTR -2.49 1.92 -.46 -1.30 .20 

























Table 23  
Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s NRW 








Error Beta t Sig. 
1 (Constant) .23 2.26  .10 .92 
 Child Age -.01 .04 -.04 -.27 .79 
 Child EVT-II -.004 .03 -.04 -.18 .86 
 Child PPVT-IV .02 .02 .23 1.08 .29 
 Parent Education -.60 .47 -.21 -1.27 .21 
2 (Constant) -2.04 3.22  -.63 .53 
 Child Age -.001 .04 -.002 -.01 .99 
 Child EVT-II -.01 .03 -.08 -.34 .74 
 Child PPVT-IV .03 .02 .25 1.12 .27 
 Parent Education -.46 .48 -.16 -.96 .35 
 Parent NDW -.01 .02 -.13 -.32 .75 
 Parent TTR 2.42 5.15 .16 .47 .64 
 Parent NRW .02 .09 .05 .26 .80 
 
Digital Game 
For the digital game context, in addition to child age, child PPVT-IV, child EVT-II, and 
parent education, parents’ performance on the EVT-II and PPVT-IV were entered into the 
regression analysis (see Table 24 for the F-tests in the digital game context). F-tests for the 
digital game context were only found to be significant for children’s TTR (F(6,35) = 3.17, p < 
.05). In the digital game context, only parents’ performance on the EVT-II was significantly 









F-Tests for Parents’ and Children’s Oral Vocabulary Knowledge and Use During the Digital 
Game 
Dependent 
Variable Independent Variable F-Test R Square 
Child TNW 
Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) =  1.87 
 
.17 
   
Step 2 Child age, child PPVT_IV, child EVT-II, parent 
education, parent EVT-II, and parent PPVT-IV 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) =  1.20 
 
.12 
   
Step 2 Child age, child PPVT_IV, child EVT-II, parent 
education, parent EVT-II, and parent PPVT-IV 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) = .96 
 
.09 
   
Step 2 Child age, child PPVT_IV, child EVT-II, parent 
education, parent EVT-II, and parent PPVT-IV 




Step 1 Child age, child PPVT-IV, child EVT-II, and 
parent education 
F(4,37) =  1.54 
 
.14 
   
Step 2 Child age, child PPVT_IV, child EVT-II, parent 
education, parent EVT-II, and parent PPVT-IV 
F(6,35) = 1.37 
 
.19 


















Table 25  
Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s TNW 








Error Beta t Sig. 
1 (Constant) 245.21 93.35  2.62 .01 
 Child Age -2.01 1.48 -.21 -1.35 .18 
 Child EVT-II -.23 1.03 -.04 -.22 .82 
 Child PPVT-IV -.49 .89 -.11 -.55 .58 
 Parent Education -29.58 19.91 -.23 -1.45 .14 
2 (Constant) 283.93 103.57  2.74 .01 
 Child Age -2.07 1.43 -.22 -1.44 .15 
 Child EVT-II .37 1.03 .07 .36 .71 
 Child PPVT-IV -.13 .89 -.03 -.15 .88 
 Parent Education -9.01 22.34 -.07 -.40 .68 
 Parent EVT-II -1.30 .77 -.37 -1.68 .10 















Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s NDW 








Error Beta t Sig. 
1 (Constant) 85.25 35.07  2.43 .02 
 Child Age -.53 .55 -.15 -.96 .34 
 Child EVT-II -.04 .38 -.02 -.11 .90 
 Child PPVT-IV -.18 .33 -.11 -.55 .58 
 Parent Education -9.34 7.48 -.20 -1.24 .22 
2 (Constant) 89.96 38.71  2.32 .02 
 Child Age -.53 .53 -.15 -1.00 .32 
 Child EVT-II .19 .38 .10 .49 .62 
 Child PPVT-IV -.08 .33 -.05 -.24 .81 
 Parent Education -2.86 8.35 -.06 -.34 .73 
 Parent EVT-II -.59 .29 -.46 -2.05 .052 




























Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s TTR 








Error Beta t Sig. 
1 (Constant) .21 .32  .64 .53 
 Child Age .01 .005 .23 1.40 .17 
 Child EVT-II .001 .004 .03 .16 .88 
 Child PPVT-IV .001 .003 .04 .17 .87 
 Parent Education .05 .07 .12 .74 .47 
2 (Constant) .18 .32  .55 .59 
 Child Age .01 .004 .23 1.58 .12 
 Child EVT-II -.003 .003 -.16 -.83 .41 
 Child PPVT-IV -.001 .003 -.06 -.29 .77 
 Parent Education -.03 .07 -.08 -.48 .63 
 Parent EVT-II .01 .002 .72 3.49 .001 















Regression Coefficients for Parents Oral Vocabulary Knowledge and Use with Children’s NRW 








Error Beta t Sig. 
1 (Constant) 6.08 2.33  2.60 .01 
 Child Age -.06 .03 -.28 -1.72 .09 
 Child EVT-II -.01 .02 -.10 -.48 .63 
 Child PPVT-IV -.01 .02 -.09 -.45 .64 
 Parent Education -.12 .49 -.03 -.24 .81 
2 (Constant) 7.35 2.68  2.74 .01 
 Child Age -.06 .03 -.29 -1.80 .08 
 Child EVT-II -.003 .02 -.02 -.11 .91 
 Child PPVT-IV -.003 .02 -.02 -.10 .91 
 Parent Education .29 .57 .09 .51 .61 
 Parent EVT-II -.02 .02 -.18 -.72 .47 



















The goal of this study was to examine and compare characteristics of parents and children 
during 3 different play contexts: free play with toys, a board game, and a digital game. We 
examined oral language use during these parent-child interactions because each of these contexts 
are naturalistic contexts of play in which parents and their children may engage in together in the 
home. Although we could have measured any number of aspects of oral language, we focused on 
indicators of vocabulary knowledge and use because vocabulary is predictive of children’s later 
reading, writing, and math skills (Bleses et al., 2016; Duff et al., 2015; Foster et al., 2015; Hart & 
Risley, 1995; Lee, 2011; NICHD Early Child Care Research Network, 2005; Ramirez et al., 
2013; Roth et al., 2002). Furthermore, children who possess a large breadth and depth of 
vocabulary knowledge may be more flexible in their receptive vocabulary knowledge and more 
effective at conveying meaning (Perfetti & Hart, 2002). Moreover, we compared language 
during 3 different play contexts because while parent-child communication has been investigated 
in free play with toys and board game contexts, there are currently no studies that have examined 
parent-child communication while playing digital games together. Overall, the results of the 
present study provide important insights into the nature of language use during these very 
common parent-child interactions in early childhood.   
Language Use During the Play Contexts 
 Keeping in mind that the sample included typically developing children enrolled in 
center-based early education programs and their parents, the pattern of results and survey 






survey responses indicated that parents spent more days overall engaged in free play with their 
children, followed by digital games, and then board games.  Over 60% of parents reported 
playing a digital game with their child only one to three times in the previous week, compared to 
43% for board games and 35% for free play.  These findings are somewhat similar to those 
reported elsewhere in the literature.  For example, Connell, Lauricella, and Wartella (2015) 
found that 53% of parents reported playing digital games at least once a week with their young 
children. Similar results have been found by other researchers (Tandon, Zhou, & Christakis, 
2012). For example, Tandon and colleagues (2012) found that 51% parents engaged in free play 
with their children once to a few times a week. Unlike our findings, however, Early et al. (2005) 
found that nearly all kindergarteners in their study played board or card games at least 3 times a 
week with their parents, which has been seen by other researchers as well (LeFevre, Skwarchuk, 
Smith-Chant, Fast, Kamawar, & Bisanz, 2009). While the results in the present study do not 
mirror the results from Early et al. (2005), families in the present study may come from lower 
SES homes, where access to board games has been reported to be less prevalent than in higher 
SES homes (Sonnenchein et al., 2000). In general, the findings in this study suggest that parents 
report that they are engaging with their young children more often using digital games at home 
than board games, but not free play. One possible explanation why parents play more digital 
games than board games with their children at home is that many digital games can be 
downloaded for free. 
A second important and related finding is that both parents and children produced longer 
utterances during the board game, followed by free play, and then the digital game. Meanwhile, 
both parents and children produced more words (i.e., language quantity), more different words 






followed by the board game, and then the digital game.  These findings are similar to those 
reported elsewhere in the literature.  For example, Crain-Thoreson et al. (2001) found that 
mothers and their children produced more utterances while reminiscing about a family outing 
and produced fewer utterances during a free play context. In the present study, many parents 
reminisced with their children about different family outings during the board game context in 
order to describe the pictures on the cards to their children. While the board game context is not 
the same as a reminiscing context, the parents and children used the board game to reminisce 
about a previous experience to describe the pictures. Other similar findings to ours have been 
seen in relation to digital media. Christakis et al. (2009) found that parents and their children 
spoke significantly fewer TNW (i.e., language quantity) while viewing digital media together 
when compared with other activities. In general, the findings in the present study suggest that 
both the language quantity and language quality of parents’ and children’s talk during digital 
game play is lower than in other game play contexts.   
Finally, a third important finding was that these results were not associated with the 
child’s gender but were related to the child’s age and the parents’ education level.  Although 
some studies have found gender differences for young children in relation to their vocabulary 
knowledge (Eriksson et al., 2012; Fenson, 2007), others have found that preschool aged 
children’s gender is not related to their oral language ability (Holmes & Romeo, 2013).  The 
children in this study were recruited in preschools, and language differences may have been 
lessened by children having more equivalent early childhood education experiences.   
Meanwhile, older children in this study produced more TNW (i.e., language quantity) and 
NDW (i.e., language quality) during the free play context, an unsurprising finding as older 






Ebert et al., 2013). It is interesting that a similar pattern was not observed in the board game and 
digital game contexts.  The board game context appeared to limit the kinds of responses of both 
older and younger children.  A review of the transcripts indeed revealed that only a certain set of 
words made sense for that context: those that referenced the most salient item presented on each 
card and rules of the board game. Furthermore, many parents’ and children’s explanations of 
cards were interrupted as soon as the person guessing cards chose the correct card, which would 
decrease TNW in the board game context. While there were no age differences found in the 
board game context, older children on average produced a lower TNW than younger children 
during the digital game context. On the surface, this finding may be unexpected; however, a 
review of the transcripts revealed that younger children were not as familiar with digital games 
as older children and needed more guidance from their parents on how to progress through the 
stages of the game.  That is, younger children requested more help in the digital game context, 
inflating their TNW.  This is consistent with previous research. For example, Cornell and 
colleagues (2015) found that 3-year-old children require more parental input in order to use 
digital media effectively on their own, compared to children who are 4 or 5 years old. Overall, 
differences in oral language production in each context in this study may be due to the nature of 
the contexts themselves and what they require of parents and children to say in order to be 
successful experiences. 
Parent education was only related to children’s TNW during the board game context, 
with children of more highly educated parents producing more words while playing the board 
game together. In general, parent education levels were unrelated to parent or child language use 
during the 3 games. Although there are reports of stronger child performance on various 






Pan et al., 2004; Taylor, 2011) adult literacy researchers have acknowledged the limitations of 
parent education as an economic or education performance indicator (Greenberg, 1995; Miller et 
al., 2017).  Moreover, similar studies of parent-child interactions in diverse samples have also 
found parent education to be a poor indicator of child performance.  For example, Goldberg 
(2016) found that parent education level was not significantly related to children’s language 
output during different contexts.  
Several findings in the present study have been found in previous studies. For example, 
Taylor, Greenberg, and Terry (2016), found that parents’ performance on standardized 
vocabulary measures was associated with child outcomes, although inconsistently.  Specifically 
in this study, children of parents who performed better on the PPVT-IV and the EVT-II produced 
lower TNW (i.e., language quantity) and NDW (i.e., language quality) during the digital game 
context. Children of parents who performed worse on the PPVT-IV also produced a lower NRW 
(i.e., sophisticated language) than their peers while playing the digital game. No differences were 
noted in the other gaming contexts.  One possible explanation is that children of parents who 
know more vocabulary are able to convey what is needed using the digital interface using fewer 
words. The first several stages of the digital game provide on screen instructions by showing 
children how and where to touch the screen in order to progress through the game using different 
symbols (i.e., a hand). Researchers have found significant relationships between young 
children’s expressive and receptive vocabulary knowledge and their non-verbal intelligence and 
use of symbols during play (Lewis, Boucher, Lupton, & Watson, 2000). Children who know 
more vocabulary may better understand these non-verbal cues when looking at the symbols in 
the game better than their peers and would not need as much parental guidance to be successful 






The Relations Between Parent and Child Language  
The results reveal important findings about the relations between parent and child 
language output and performance during game play.  First, in general, we found that child 
performance on the standardized oral language measures was significantly positively associated 
with parent performance on the same measures. These findings are consistent with those reported 
previously (Goldberg, 2016; NICHD Early Child Care Research Network, 2005; Pan et al.,2005; 
Raikes et al., 2006; Taylor, 2011), and confirm that parents’ and children’s vocabulary 
knowledge is related, at least when measured in this manner.   
Second, in general, we found that parent and child language output during the game play 
was largely unrelated.  That is, children’s vocabulary use while playing the games (as measured 
by language quantity [i.e., TNW], language quality [i.e., NDW and TTR], and sophisticated 
language [i.e., NRW]) was not related to their parents’ vocabulary output while playing the 
games or their parents’ performance on standardized vocabulary measures (e.g., EVT-III and 
PPVT-IV).  There were some noted differences by gaming context.  For example, during free 
play, parents’ performance on the standardized expressive vocabulary measure was significantly 
negatively related to children’s TNW but positively related to their own NRW. During the board 
game, parents’ TNW was significantly positively related to their children’s TNW, NDW, and 
NRW, and their own NDW and NRW; however, parents’ performance on standardized 
vocabulary measures was not significantly related to their children’s performance on the board 
games.  Finally, during the digital game context, parents’ language use during the game was not 
associated with children’s language use during the game; however, parents’ performance on the 






digital game context. In other words, the stronger that parents’ vocabulary knowledge was, the 
less children had to say during this context. 
In some ways, these results align with those reported previously, not only on how context 
affects language use but also on how parent and child language is related in some ways and not 
in others.  For example, Sosa (2015) found that parents and their children both produced fewer 
TNW during play with electronic toys compared to traditional toys. In addition, Christakis et al. 
(2009) also found that parents and their children produced fewer TNW while engaged in digital 
media together compared to other contexts. Parents and their children in our study produced the 
fewest TNW and NDW in the digital game context.  
In other ways, the general lack of significant relations between children’s and their 
parents’ language output during each of the game play contexts seems to contradict findings of 
strong relations between parents’ vocabulary knowledge and their children’s language 
production (e.g., Rowe, 2012). For example, Crain-Thorson et al. (2001) found that parent-child 
speech was close to 1.0 during the free play context of their study, meaning parents and children 
had very similar oral language output during that context. In addition, Lyytinen and colleagues 
(2003) and Rowe (2012) found that the TNW that parents spoke to their children during 
conversations were significantly related to their children’s performance on standardized oral 
language measures. In the present study, we did not find any significant relationship between 
children’s performance on the PPVT-IV and parents’ language output in any of the play 
contexts. 
The lack of significant correlations between parents’ performance on the standardized 






to the context itself.  That is, the board gaming context required parents and children to take 
turns to describe pictures, limiting the number and kind of responses of both children and 
parents. With regard to the digital game context, parent and child responses may have been 
limited not by the rules of the game but by the game itself, which relied on the device to provide 
feedback on children’s moves as opposed to the parent providing feedback in the board game or 
free play context.  As a result, perhaps parents said fewer words in the digital game context 
because the digital game did not require oral language.   
While context may have been a driver for the findings related to digital games and board 
games, the lack of a relation between child and parent output during free play is perhaps the most 
perplexing.  Several studies have reported positive relations between parent and child language 
when using a free play context (Crain-Thorson et al., 2001; Cristofaro & Tamis-LeMonda, 2011; 
Lyytinen et al., 2003; Neuman & Gallagher, 1994; Sosa, 2015).  One possible explanation to 
why we did not have similar findings in this study is that parents and their children in previous 
studies were observed while playing in the home. While we asked parents and children to play as 
if they would at home, parents and children played with the toys in a quiet room at their school 
with the examiner present for the play. These factors may have led to different language 
production from parents and their children than if dyads had been audio recorded in their homes. 
Limitations 
 Results of this study should be taken with caution, both because of characteristics of the 
sample and characteristics of the games. With regard to the sample, there were only 43 parent-
child dyads included in this study, and only 2 of the parents and caregivers were male. A larger, 






context matters to language use; therefore, the results may have been different if parents and 
children were observed playing these games in their homes, with or without the examiner 
present. In addition, SES was not taken into account in this study, which researchers have found 
to be related to children’s language outcomes (Fernald, Marchman, & Weisleder, 2013; Hart & 
Risley, 1995). Although parent education is often used as an indicator of SES, recent research 
findings indicate that parent education is not always an accurate representation of SES (Erola, 
Jalonen, & Lehti, 2016). Furthermore, all parents except for one reported educational 
experiences beyond high school graduation. The results may have been different if parents who 
had not obtained a high school diploma were included. In addition, limitations of the survey 
items prevented parent education from being included in the correlation analyses (e.g., “some 
college” could imply both one semester of college and three years of college).  Finally, specific 
to the analyses used with the sample, parents and their children were not matched together using 
dyadic analyses in the correlations.  This specific methodological approach was beyond the 
scope of the study; however, such an analysis would provide a clearer picture of the specific 
relations between parent-child language interactions and is suggested for future research with 
parent-child dyads.   
 With regard to the games, results from this study may have been different if parents had 
spent more time playing the digital game or the board game. Differences in time played during 
the games may have been related to preferences.  That is, perhaps neither parents nor children 
preferred the types of games chosen for the board game and the digital game context, and so it 
did not elicit as much speech from parents or children as other games may have. Differences in 
game playing time may have also been due to differences in the relative ease or difficulty of the 






the parents’ description. In a similar study, Pinkham et al. (2011) used a 4X4 grid of cards. A 
1X4 grid board game may have been too easy, and less oral communication was necessary to 
successfully play the game.  Relatedly, this study was conducted in early education centers with 
children who were attending high-quality preschool and pre-kindergarten programs.  The 
children may have been exposed to a variety of game playing contexts while at school, which 
may have influenced the ease or difficulty of each game play context. A third, likely possibility 
is that differences in the game playing time may have been due to the structure of the games 
themselves. The first few stages of the digital game provide on-screen, non-verbal cues to 
children and parents on how to play the game, such as where to swipe in order to progress 
through the game’s 10 levels. The entire digital game can be played without players saying any 
words to each other. As a result, parents may not have felt the need to guide their children 
through the game. In addition, both the digital game and the board game had a finite end to them, 
and parents and their children were able to complete the games in under 10 minutes. However, 
because the free play context did not have a definite ending, most parents and children played 
with the toys for the full 10 minutes. With more time in a context, parents and children may have 
had more time to produce and use language.  
Finally, and importantly, in research studies using language sampling techniques similar 
to those employed in this study, analyses are limited to a specific number of utterances (e.g., first 
100 utterances) so that the samples can be compared with some level of equivalence.  However, 
in this exploratory study, it was important to observe differences in the quantity of language used 
across the game play contexts.  In fact, one important finding was that many participants did not 
produce 100 utterances, especially in the digital game context.  That said, for analyses in this 






number of utterances produced.  It is possible that the results would be different if only a limited 
number of utterances were included in the analyses.    
Future Directions and Implications 
 The results from this study suggest that there is much to investigate in terms of parent-
child language use during different contexts. More than half of the parents in this study reported 
that they more frequently play digital games with their children at least once a week. These 
results suggest there many parents and children play digital games together. It is important to 
focus on the language that parents and children use while they play digital games together. In 
general, the pattern of results in this study suggest that both the game playing context and the 
language measures should be considered in future research studies.   
One clear finding from this study was that parents and children used language differently 
in each of the 3 play contexts. Specifically in relation to digital game play, we found that parents 
who performed better on the EVT-II produced more TNW and NDW than parents who 
performed worse on the EVT-II. However, this result was not found in the other two play 
contexts. Parents’ performance on the EVT-II was significantly positively related to the NRW 
parents produced during the free play with toys context. Again, this result was not found in the 
other two contexts. It is plausible that the patterns of parent and child oral language use observed 
in this study were due to the sample (e.g., relatively well-educated mother-child dyads in high 
quality center-based preschools), the method of language sample analyses (e.g., the number of 
utterances used in the analyses; dyadic analytic approach), or the nature of the games themselves 






will be an important next step in future research studies and would be particularly informative of 
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Parent Demographic Survey 
 
 
1. What is your relationship to the child? Mother Father  Grandmother 
 Grandfather  Other ______________ 
 
2. What is (name of child)’s birth date? _______________________________
 Parents’ birth date? _______________________________ 
 
3. What is the language you usually speak at home with your child/children? 
_________________________________ 
 
4. What is the highest level of education you have completed?  0 - No school 1
 2 3 4 5 6 7 8 9  
10 11 12  13 – Some college 14 – Associate’s degree 
 15 – Bachelor’s degree  16 – Master’s Degree 
17 – Professional or Doctorate degree  18 – Don’t know 
 
5. Have you, either as a child or adult, been diagnosed with any significant speech, 
language, hearing, learning, behavioral, cognitive, or other developmental disabilities?
 Yes No Don’t Know 
 
6. Has your child ever been diagnosed with any significant speech, language, hearing, 
learning, behavioral, cognitive, or other developmental disabilities? 
Yes No Don’t Know 
 
7. Do you play games with your child?    Yes No Don’t Know 
  (If NO, END SURVEY) 
a. Do you play board games with (name of child)? Yes No Don’t Know 
 (If YES, GO TO QUESTION 8) 
b. Do you play digital games with (name of child)?  Yes No Don’t Know
 (If YES, GO TO QUESTION 10) 
c. Do you engage in free play with (name of child)? Yes No Don’t Know 
 (If YES, GO TO QUESTION 12) 
 
8. In the last week, how many days did you play board games with (name of child) at home? 
1 day  2 days  3 days  4 days  5 days  6 days 
 Everyday Don’t Know 









(GO BACK TO QUESTION 7b) 
10. In the last week, how many days did you play digital games with (name of child) at 
home? 
1 day  2 days  3 days  4 days  5 days  6 days 
 Everyday Don’t Know 




(GO BACK TO QUESTION 7c) 
 
12. In the last week, how many days did you engage in free play with toys with (name of 
child) at home? 
1 day  2 days  3 days  4 days  5 days  6 days 
 Everyday Don’t Know 























Rare Words Used By Parents in Game Contexts 
Actually Serious Dice Destruct Amazing Unicorn 
Battery Complicate Pause Continue Cycle Smash 
Booboo Nope Emoji Alright Swipe Costume 
Canvas Aquarium Taco Blouse Tornado Detail 
Carnival Troll Random Pirate Reverse Assist 
Control Label Invention Remote Solid Mini 
Cymbal Globe Knight Tissue Scoot Robot 
Decorate Pizza Dizzy Flimsy Restaurant Macaroni 
Dolphin Clue Penguin Crystal Stomp Stethoscope 
Gross Forever Outlet Derby Lever Snack 
Mechanic Spray Dealership Palm Problem Secure 
Opposite Controller Zoo Carousel Temperature Awesome 
Planet Human Monster Shuffle Tough Stroll 
Relax Flute Slingshot Disaster Sauce Parachute 
Replay Challenge Apologize Armor Illustrate Solution 
Scooch Burger Comfy Dude Fuddle Pee 
Squish Probably Bore Super Equipment Complex 
Surround Rodent Cop Lab Ghost Normal 
Swap Obvious Apparatus Design Underneath Twist 
Teal Concept Independent Video Mash Faucet 
Technical Zoom Weird Amuse Concussion Patrol 





















INFORMED CONSENT AND PARENT PERMISSION FORM  
Georgia State University (GSU)  
Department of Educational Psychology, Special Education, and Communication Disorders  
Title: Parents’ and Children's Oral Language Use During Three Gaming Contexts  
Principal Investigator: Nicole Patton-Terry, PhD  
Co-Investigator: Daphne Greenberg, PhD  
Student Principal Investigator: Dariush Bakhtiari  
I. Purpose  
You and your child are invited to participate in a research study. The purpose of the study is to 
investigate the different types of language parents and children use while playing together. You and 
your child are invited to participate because you are the parent or guardian of a three or four-year-old 
child. A total of 60 parent-child pairs will be recruited for this study from different programs in 
Atlanta. Participation will require no more than two hours between you and your child over no more 
than three different sessions.  
II. Procedures  
If you decide to participate and allow your child to participate, you will first be given a survey to 
complete, lasting no more than five minutes. Both you and your child will take2 one-on-one tests 
with someone from Georgia State University. The tests should take no longer than 30 minutes for 
you and your child each. These tests involve pointing at or naming pictures. We will work with your 
child's teacher such that he/she does not miss any important classroom activities. In addition to the 
tests, you and your child will play up to 3 things. You and your child may play a video game, a card 
matching game, and/or play with toys. The things you and your child play together should take no 
longer than 40 minutes to finish. You and your child will be audio recorded while playing together. 
All of the tests and playing will occur in a quiet room in this program.  
III. Risks  
In this study, you and your child will not have any more risks during these tests and playing together 
than you would on a normal day.  
IV. Benefits  
Participation in this study may not benefit you or your child personally. Overall, we hope to gain 
information about the types of language parents and their children use while they play together.  
V. Compensation  
Your child will receive a “school readiness kit” for participating in this study. This is a small bag that 
includes a book, a reading activity, pencils, and stickers.  
VI. Voluntary Participation and Withdrawal  






Participation in this research is voluntary. You and your child do not have to be in this study. If you 
or your child decide to be in the study and change your minds, you and your child have the right to 
drop out at any time. You and your child may stop participating at any time. Whatever you and your 
child decide, you and your child will not lose any benefits to which you and your child are otherwise 
entitled.  
VII. Confidentiality  
We will keep your records private to the extent allowed by law. Only Dariush Bakhtiari and the other 
researchers working on this project will have access to the information you provide. Information may 
also be shared with those who make sure the study is done correctly (GSU Institutional Review 
Board, the Office for Human Research Protection (OHRP)). We will use a special number rather than 
your name on study records. The information you and your child provide and the audio recordings of 
the play will be stored on password protected computers at GSU. You and your child’s names and 
other facts that might point to either of you will not appear when we present this study or publish its 
results. Data and audio files will be destroyed five years after data collection is complete. The 
findings will be summarized and reported in group form. You and your child will not be identified 
personally.  
VIII. Who do you contact if you have questions or problems?  
Contact Dariush Bakhtiari at 404-663-8968 or dbakhtiari1@gsu.edu, Daphne Greenberg at 404-413-
8337 or dgreenberg@gsu.edu, or Nicole Patton-Terry at 404-413-8335 or npterry@gsu.edu if you 
have questions, concerns, or complaints about this study. You can also call if you think you have 
been harmed by the study. Call Susan Vogtner in the Georgia State University Office of Research 
Integrity at 404-413-3513 or svogtner1@gsu.edu if you want to talk to someone who is not part of 
the study team. You can talk about questions, concerns, offer input, obtain information, or 
suggestions about the study. You can also call Susan Vogtner if you have questions or concerns 
about your rights in this study.  
XI. Copy of Consent Form to Participants:  
We will give you a copy of this form to keep.  
If you are willing to volunteer for this research, give your child permission to participate, and agree 
for the two of you to being audio recorded while playing, please sign below:  
__________________________________ __________________________________  
Printed Name Signature  
__________________________________ __________________________________  
Name of Child Date  
Name of Child’s School:  
Name of Child’s Teacher/Classroom  






We will contact you about the study. Please provide us with the best way to reach you:  
Home Phone Number:  
Cell Phone Number:  
Email Address:  
__________________________________ __________________________________  































FREE PLAY SCRIPT 
 The examiner presented the Dizzy Fun Land play set to the parent and child and recited 
the following: Please talk to and play with each other using the play set for 10 minutes. This 
is a mechanized gear set. [The examiner shows the parent and child the switch that turns the 
Ferris wheel on and off.] You will be audio-recorded during this session, but try your best to 
play as you normally would at home. Have fun!  
TRADITIONAL BOARD GAME SCRIPT 
 The examiner recited the following to the parent and child: Today, we will be playing a 
memory matching game. [Looking at child] Your [title of caregiver] will take one of these 
four cards first [point to facedown pile of cards] look at it, and try to tell you what is on 
his/her card. You will not be able to see the card. You should listen carefully and try to 
guess what that card is on the board here [Motioning to the four cards on the board].  
[Looking at parent] Please try not to point, look at or motion to the correct card on the table 
when you describe it. Keep going until you match the card and then put the card away and 
draw the next card from your stack [looking at the parent]. Once you have matched all the 
cards, four new cards will be given for you to match. After this second round, then it will 
be [name of child]'s turn to tell [title of parent] what the picture is on a card. Don't worry if 
you can't guess the answer. Just skip it and try the next one. You will be audio-recorded 
during this session, but try your best to play as you normally would at home. Have fun!  
DIGITAL GAME SCRIPT 
The examiner recited the following to participants: Now let's play a game on the iPad. This 
game is called Where’s My Mickey? In this game, Mickey Mouse needs water. Work 
together to get the water to Mickey. When you finish one puzzle, go on to the next one. 
Please do not exit the game. However, if you accidentally exit the game, or if you have any 
other questions, you can ask me for help. You will be audio-recorded during this session, 















Names of Games Played By Parents and Children Indicated on the Demographic Survey 
Context Game Name 
 Free Play Basketball (3) 
 Biking (2) 
 Soccer (2) 
 Chalk Writing 
 Running (2) 
 Animal Toys (2) 
 Dress Up (3)  




 Chasing (3) 
 Sports 
 Sticks 
 Star Wars 
 Dolls (2) 
 Acting 
 Book Party 
 Pretend (2) 
 Tea Party (2) 
 Play Doh 
 Coloring (3) 
 Tickling (4) 
 Dance (4) 
 Singing (2) 
 Ninja Turtles (2) 
 Throwing Balls 
 Taps 
 Building Blocks (2) 
 Racecars (3)  
 Karate 
 Arts and Crafts 
 Catch (2) 
 Playing House (3) 
 Wrestling (2) 
 Toys (2)  
 Tag 
 Hide and Seek 
 My Little Pony Castles 
 Building 
 Cooking (4) 






 Fashion Shows 
 Monsters 
 Daddy’s A Horse 
 Pillow Fights 
Board Games Operation 
 Perfection 
 Sorry (4) 
 Uno (2) 
 Twister (2) 
 Scrabble 
 Spot It 
 Go Fish 
 Wash My Underpants 
 Flag Frenzy 
 Candyland (7)  
 Trouble 
 Rhyming Games 
 Matching Games (2) 
 Squirrel Nuts 
 Penguin Matching 
 Chutes and Ladders (6) 
 Lionguard 
 Pokemon Cards 
 Monopoly (3) 
 Hi Ho Cheerio 
 Bingo 
 Papa Troll 
 Brainium 
 Simon 
 Pop the Pig 
 Pie Face 
 Scrabble Jr. 
 Memory Match 
 Connect 4 (3) 
 Puzzles (3) 
 Tic Tac Toe (2) 
 Fish Game 
 Checkers 
 Frozen Board Game (2) 
 Monopoly Jr. 
 Teenage Mutant Ninja Turtles Board Game 
 Flash Cards 
 Memory (2) 
 Pokemon 
 Scrunchie Monkey 






Digital Games Temple Run 
 Angry Birds 
 Princess Dress Up 
 Letter Tracing 
 Dr. Panda 
 Thomas the Train Racing Game 
 Various Educational Games (5)* 
 Ninja Turtle Run 
 Michael Jackson Experience 
 Pineapple Run 
 Paint 
 ABC Animals 
 Kids Doodles 
 Matching Games (2) 
 Colors 
 Teenage Mutant Ninja Turtles 
 Word Cookie 
 Awesome Math 
 Temple of Anubis 
 Inside Out 
 Solitaire 
 Puzzle Matching 
 Fill in the Blocks with Trains 
 ABC Mouse 
 ABCYA 
 Baby Hair Baby Game 
Note. Numbers in parentheses indicate the number of parents who named that particular game. 
*Some parents could not name some educational digital game but could only provide general 
educational concepts for the games, so they have been grouped together. 
 
 
